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i^T no very distant period this country wa$ without a single 
periodical publication devoted exclusively either to PhilosOf 
phical objects, or the improvement of Arts and Manufac- 
tureSy unless indeed the occasional appearance of the Trans- 
actions of the Royal Society and the Society of Arts^ and a 
few other similar works, can be so deemed. 

In the year 17949 however, the Proprietors of the present 
undertaking, published the first number of a monthly work^ 
the Repertory of Arts and Manufactures, which maintains 
a fair reputation at the4)resent hour« That work receiving 
a high degree of public patronage, and the Proprietors coa* 
fining themselves chiefly to the insertion of practical pa- 
pers^ others soon followed, both at home and abroad, of a 
Hiore speculative or theoretic tendency, tiH at length the 
number and variety of scientific joiMmals are become so great, 
as to require, for the conyeniency of most readers, a se-^ 
parate work,; to serve as a digested index to the whole. 

This volume is the fruit of an attempt to that end, where- 
in the Editors believe will be found, in an abridged form, 
every article contained in those several publications; with 
such remarks on many of them as they venture to hope will 
not be thought insignificant. 

Much care has been taken to render these abridgments 
perspicuous ; yet, conscious of the difficulty of this task, 
the Editors fear they may not always be so satisfactory as 
Ibe originals : but, references being given to the work from 
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which each article has bj^en extracted, the reader has the 
sneana of resorting to iha:t source \ aod if in a foreign lan- 
guage, to the English work, if known to the Editors, in. 
which the translation of, that paper is contained. 

The observations made/ by the Editors on many of the 
papers the Proprietors trust will evince both a desire and an 
ability to improve the subjects to which they relate. Thes^^ 
however, will not occupy the pages of the work to the ex- 
clusion of other original matter. 

It would be grateful to the Proprietors to announce thc^ 
names of the gentlemen wh6 assist in the execution of this 
work, but the reader will doubtless see an obvious impro- 
priety in it. 

In future, it is intended to publish a number every three 
Hionths : but as the arrival of foreign books is very irregu- 
lar, it may not always be in the power, though it will be 
the aim of the Proprietors, to be precis^ in the day of pub- 
lication. 

The hurry inseparable from a work of this natur# >VJH 
fiaturally occasion many inaccuracies ; the Editors therefor^^ 
hope for the indulgence of their readers on this head, and 
will be grateful to gentlemen who may discovtit any^ to 
point them out, so that they may be corrected in a future 
xr)Iume. 
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CHEMISTRY AND MINERALOGY. 



Of the PhonoUthe; or^ Ktingstein^ rf the Germans, 
By M. Davbuisson. — Jmrn.de Phys. 

/ JL HE phonoHthe is principally remarkable for containing a 
twelfth part of soda in its composition : k is found in many 
parts of France and Germany in great abundance. That of 
Mount Millischau, in Bohemia^ analysed v{>y M. Klaproth, 
contains, in his opinion, soda sufficient to supply all Europe, • if 
any means were found to separate it from the substances with 

' which it is combined. ^ 

The circumstance whence this fossil derives its name, is 
the clear sound it produces on being struck by a' hard sub- 
stance. 

Its colour IS a greenish grey, varying frequently to a grey, 
sometimes light; sometimes deep. It is found in great masses, 
traversed by fissures, which affect a regular direction, and divide 
it into plates ^ diiercnt thicknesses, and into irregular prisms. 
Its fracture is dull : a bright light, however, causes somewhat 
of a reflection like a mother-of-pearl from it. It is scaly : the 

- scales are large, grey, and reddisfi : in large portions it is schis- 
tose. It breaks easily, and separates into plates more or less 
thick. It has little elasticity, and may be bored without crack* 
l^g it. 
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2 Of the PhonolUhe. 

Its hardness rai^fiy is so gjr^t gs to yiejd a few sparks when 
struck with steel. - * 

It is yery transparent at its edges. 

Its specific gravity is from 25 to 27, that of water being 10. 

The action. of the air alters its surface, and soon covers it 
with a whitish earthy^crust, which is> property pe^qji^r to it. 

Exposed to the action of fire, it loses its water of composition: 
in a violent fire it Imelts into a thick glass ; at the blow-pipe, 
it passes into a white or grey enamel. 

The substances with which it may be compounded, are basalt, 
petrosilex, and some .species of schists. Its colour, its trans- 
parency at the edges^, its less specific gravity, and its different 
result on exposure to fire, distinguish it from basalt. Its com- 
pact and scaly transverse fracture, its transnarency, and sono- 
rous quality, distinguish it from schist. Its schistose appearance j 
and particularly the substances found with it, and th^ circnin- 
stances of its position, prevent its being compounded with 
petrosilex, to which it has a great resemblance in other respects. 

Anab/sis, 

• - - 

The phonolithe of the Mountain of Millischat^ in Bohemia, 
was analysed by Klaproth : that of Mount Or, in Auvergne, by 
Mr. Bergman. 

The following are the results :— 

Bohemia. Auvergne* 

-. • 58^ 

241,50 

•3,50 

4,50 

".- r r' 

- * 2 

... _1,50 



Silex r . 7 
Alumen - ^ r 
Lime 


57,25 
23,50 
■ 2,75 


Oxyd of iron , - 
OxytJ.of Manganese , 
Soda - -^ . . 
Water 


5,25 
0,25 

, . 8,10 
3 


Loss - r 


1)90 



100 lOQ 

• • r 

I 

This analysis has a gre4tt . f imUarity to thad of feldspfttfai with 
the exception that. the alkad^ lound in thisi^tter is:po(iaih« Be^ 
sides its ispecifi^ gravity, its. hardness,, its traiiapaireiicy,..aiMl its 
result^ from ttie fire, shew a great analogy^ >a its nature and 
composition, to that of the conipact feldspath, or p^rosilex e£ 

'Dolomieu. 

. Soipaetimefi the phonolithe has a gre^t^ pro{K)!&iieif 4f ifon^ 
in which c^ its calo^. is defip^r, iit.i^^Mayifraod ltss'ti&«d>* 
parent. , ' i ' 
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On Carudium Sioney found in Italy, ' 
^ M. PiNi, Inspector of Italian Mines. — Joum. dePliysl 

M. Pin I ha» announced the fliscoverv of- this substance ih a 
mountain of Italy. ' He first saw it among some fossils collected 
in the departrnerit <>f Serio, byM. Brochi, professor of natural 
fiistory at Brescia, who at first considered it as a species ^f 
feldspath J and, considering that corutidimi has hitherto becrt 
only Supplied frocn far-distant cotintries, he would have been 
imprudent to judge otherwise' of it: but its colour so en- 
tirely resembling some fr«m Madras, ih M. Pini's posscssfon,^ 
made him suspect this to be the same; and on trial he found 'he 
had not been mistaken in his conjecture.^ The following is the 
result of this trial. 

The corundum of Italy, 1st, cuts the most hard rock-crystal ;_ 
2d, It does not fuse by the blow-pip6, either alone or with the 
addition of borax ; 3d, Its substance is formed of lamina?, ih 
different directions ; 4th, It is cleavable three ways, ai>d when 
it is cu^ IB the three directions,' its form is a rhomboid, of whichr 
the acute angle is 64| degrees ; 5, It6. transverse fracture has* 
the brilliancy of diamonds, and rcfiectfr the light in the same 
manner, of whidi the reflection ha^ almo&t tike cuiour o^ silver ; 
6, Its specific gravity is 3r,87i which is. the same as tha.txof the^ 
true corundum. 

This of Italy seems to be the. only true^pecies yet found In 
Europe. That stone, found in Germany, imagined to be co- 
rundum, was found tx> be feldspath or leucolite. That in the 
British' Museum, found on the eastern. coast of Scotland, wa» 
far from having the hardness proper to this species. That of 
Chesnut-hill, near Philadelphia, which Mr. Smith announced, 
was, by j^lr. Richard Phili{>s, found to be a fragment of quart/^ 
' badly crystallized ; that discovered by M. Bournon, at Fores, 
in France, was, by the Abb6 Hauy, found deficient in specific 
gravity ; but. this of Italy is deficient in no one circumstance. 
*• If mibie&'aBd saphires are of the sajne genus as -corundum, 
as most mineralogists seem inclined to suppose, it, is probably 
that Europe likewise possesses mines of these precious stones, as 
it has mines of emeralds, as these of Limoges, discovered by M. 
Lelievre> counsellor of mines. But these -stones will c<>ntintue 
to be the rubies, the saphires,- and the emeralds of the minera- 
logists, not of the jewellers, until they are found of a proper 
transparency, which M. Pini ho^es will be tho- fruit of farther 
fese^rchcs. 

l»2 
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Of Chemical Cotnffinatims.T^Jaurtt. de Fht/s. 

Chemistry hasa grand point to determine, which is dis^ntej 
Ssrith warmth by the most celebrated chemists. 

Have the chemioal combinations, which different bodies pre- 
sent, fixed limits ? Or do they admit of a certain variety ? 

Proust thinks they have fixed limits, and he has published 
many excellent memoirs : iron, for example, can be oxydated^ hH 
thinks, but in twd degrees^ 
^t the minimum of oxydation, the black oxyd contains 

^ oxygen - - - 0,28 

At the maximum, the red oxyd contains - .-^ 0,44 
Oxyd of copper contains of oxygen - - 0,25 

Oxyd of arsenic - - '• 0,33 

Oxyd of lead . , « 0,Q9 

' Oxyd of antimony at the maximum ^ ^ 0,30 

Oxyd of antimony at the minimum - . 0,00 

Oxyd of tin at the minimum • - 0,15 

Oxyd of tin at the maximum • 0,28 

But the different metallic oxyds have a great variety of shades. 
Thus, for example, the oxyds of iron offer a great number of 
varieties : all those various kinds of oxyds arc, according to 
Proust, but mixtures of the red and blietck oxyd, with a portion 
of metal not oxydated, or with other substances. 

Combinations of Sulphur. 

Proust thinks, in like manner, that the combinatTons of suU 
phur have fixed limits. The following are what he assigns 
tbem : — 

Sulphur can combine itself with iron in two proportions ; at 
the minimum it is but a tenth part of the composition, as in that 
of ferruginous pyrites, which contains 

Iron - - - 90 
Sulphur - - 10 

At the maximum, such as are the iirtificial combinations, tbf 
composition contains 



Iron - - 


. 60 


Sulphur -* 


- 40 


Sulphur of copper contains 




Copper 


- 72 


Sulphur - 


-, 28 


Stilphur of antimony contains 




Antimony 


- 7S 


Sulphur - 


- 25 
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Xyf Chemical CavMnations, 5 

The combinations of <8ulphur with the alkalis and the earths^ 
liave limits equally fixed. 

Combinations ofMetab with Ackls. 

The combinations of acids with metals, or more properly wit% 
metallic oxyds, have likewise fixed limits, according to Proust ; 
so that mercury can. combine with muriatic acid but in two dif- 
ferent proportions. 

, The muriate o^ mercury, at the minimum^ produces mild mer- 
cury, or calomel. 

Muriate of mercury, at the maximum, is corrosive sublimate,, 

If the two muriates arc mixed, a kind is produced, dependinj^ 
on the quantity of each sort. 

Oxyd of copper, pf 25 per cent, oxygen, combines with the 
marine acid, and forms a salt of a fine grass^green. 

If the solution be farther diluted, it changes toablueishgreen. 
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Qn PaUadium and Rhodium. By Dr. Wollastok. 
And on his Diseotery cf the First. 

To analyse the substance left after the solution of platina, 
with all possible caution,- this metal was freed mechanically, 
first, as much as possible, from all extraneous matter, and after- 
wards exposed to a red heat, to expel any mercury that might 
remain united to it. A small quantity of nitro-muriatic acid was 
then added, to dissolve adhering gold. 

Nearly 2i oz. of the ore thus prepared, were dissolved in 
nitro-muriatic acid (diluted for the purpose of leaving as much 
of the shining pewder as possible)^ and left in a moderate sand 
heat till saturated. 

As much as corresponded to 1000 grains of the ore was preci- 
pitated of this solution, by solution of sal ammoniac, and yielded 
815 grains of pure platina. 

The residual liquor was prlcipitated by zinc, and produced, 
by estimate, between 40 and 50 grains of black powder, which 
was exposed to the action of dilute nitric acid, with a gentle heat 
to extract copper and lead, and the remainder well washed and 
digested in dilute nitro-muriatic acid, which took up all but 
about 4f grains. I 

Twenty grains of common salt were added to the solution, 
and the whole evaporated to dryness, ' and then well washed with 
alcohol, which carried off the soda-muriates of platina and pal- 
ladium, and left that of rhodium free. 



6 Qti- Palladium and Rhodium. 

This salt af rhodium wa* dissolved in water, crystallised, the 
crystals again dissolved ; then divided, and one part precipitateii 
by a piece of zinc ; the other part tried with sal ammoniac, 
prussiate of potash, hydrosulpturet of ammonia, and carbonated 
alkalis, gave no precipitate : but when a solution of platina was 
added, a precipitate was immediately thrown down of a yellow 
colour; which proves, that the metal contained in the salt, is 
neither pl&tina, nor the colouring matter of its red predpitate. 
Pure alkali, likewise, threw down from it a yellow precipitate, 
soluble by excess of alkali, and by all the acids trie^. 

The solution of this oxyd in muriatic acid, did not crystaHisei 
and sal-ammoniac^ nitre, or marine^ salt, caused no precipitation, 
but formed triple «aits, which were not soluble in alcohol. 

The nitric solution. did not crystallise, did not stain silver, left 
ft metallic film on mercury, which did not amalgamate, and was 
precipitated by copper and other metals. 

The portion of the rhodium precipitated by zinc? from what 
remained after the washing with alcohol before mentioned, ap- 
peared in a black powder, weighing two grains : «%pesed t^ keat 
with borax, it acquired a white metallic lustre, but did not fuse. 
With arsenic, and with sulphur, however, like platinav it be-< 
came fusible. These substances may be driven from it by heat, 
but it does not th^n become malleable. 

It unites with all' metals tried, except mercury; with six 
parts of gold) one of rhodium may be united, so as in no wise to 
differ in colour from pure gold. It is, ho«rever, more difficult 
of fusion: the effect of platina, on the contrary, js to'destrojr 
the colour of gold so much, that a fifth of. platina vKi tens the 
whole. Palladium also has the same effect as platina in this 
respect. ,- , j 

In an alloy of silver or gold, exposed to either nitric or nitro- 
muriatic acid, the rhodium remained untouch^. 'But onepar^ 
Thodium to three of bismuth, copper, or lead, dibsolved q^ra-* 
pletely in a mixture of two parts muriatic acid, with on^ oC 
pitric. 

The specific gravity of rhodium exceeded li^ 

Palladium^ 

The alcohol, in wjiich the evaporated matter was washe<l,k 
(after the addition of the sea-aalt before mentioned), contained 
the soda muriates of platina and pi^Uadium : the platina wa^ 
first precipitated by sal ammoniac, of a deep red colour ; whicl^ 
became grey oxv exposure to heat*> 

To the remaining solution, vveU diluted, was added prussiate 
of potas^ which throve down a copious precipitate of a deeyi 
orange, which afterwards changed to 9^ dirty bot^le-gF^en, 



The Discovery ^f Palladium explained. J 

This precipitate, weighing 12| igraiaft, being heated, left a 
metallic residuum of 7 grains ; with borax, it acquired a me- 
tallic lustre, but did not fuse ; with sulphur, it fused readily 
into a globule, which floated on mercury. 

The whole quantity was then treated in the same manner, 
and purified by cuppellation with borax, till it . cooled with a 
bright surface. The sulphur was expelled by heat ; .the matter 
then became spungy and malleable, and weighed then near five 
grains : and this formed palladium. 

.Palladium totally differs from platina in several instances : 
Muriate of tin changes a dilute solution of platina from a pale 
yellow to a blood red ; on the contrary, it first renders that of 
palladium opaque^ by the formation of a brown precipitate ;but9 
mixed in such portions as to remain transparent, its colour 
changes to a beautiful emerald green. . 

The triple salts formed by palladium, with the alkalis, are 
much more soluble than those formed by platina, and differ en* 
tirely from them in the colour and form of the crystals. 

The soda muriate of palladium is a deliquescent salt ; that of 
platina forms permanent crystals. 

The specific gravity of the two metals is also di&rept. 

The Diioycery of Palladium explained. 

The former part of this extract is cont9.ined in the' Philo- 
sophical Transactions for 1804. la March 1805, Dr. Wollas- 
ton published a letter in the Philosophical Journal, ackr^owlcdgiav 
that be was the person, who left a quantity of this metal 
for sole with Mrs. Foster, and also the author of certain com- 
munications to that Journal on this subject, pr. W. accounts 
for the large quantity of palladium left, by his having purchased 
a proportionable quantity of platina, with a designate render 
it malleable. The leaving it at Mrs. Foster's with the 
advertisement accompanying it, but concealing the disco- 
verer's name» is accounted for by his wishing to farther exa- 
mine certain appearances, which could not be then explained 
by the existence oif that metal alone, (but |have since been so 
by the discovery of ihodiui|i, also being combined with platina,) 
and at tike same time to siecure his right to tHe priority of dis- 
covery. ♦ 

The chemists, who were so _positive that palladium was a 
mixed metal composed of platina and mercury, have some 
degree of ridicule thrown on them by this explanation of the 
discovery of the new metal : and if the Doctor had dMgMd to 
aflfbrd himself some amusement in this wa;^, he could 'Aotbame 
taken a'better tadfttod, though it is f>y fi^ ih^aim ^MippOMd this 
Vas intended. 
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Anali/sis of Lac, and Observation on iL 
Bj^ Charles Hatchett, Esq. — PAU.Trans.^ 

Lac, the produce of the insect coccus or chermcs lacca, i$ 
brought from India in four states. 

Stick lac is the substance as formed by the insect. Seed lac i* 
most probably the former reduced to grains, after having its 
colouriug . matter extracted by the Indian ^yers, by pounding 
and boiUhg it to form a dye. Lump lac is seed lac liquefied 
by heat, and formed into cakes. 

Shell lac is formed from stick lac liquefied, strained, and 
formed into thin transparent laminse, by a pai'ticular process. 

The greatest quantity of lac comes from Asam. Water ex- 
tracts the colour from lac: alcohol dissolves much of it clear, if 
cold. Ether affects it very little. Of the. acids, nitric acid alone 
by time and care dissolves it entirely. The solution is turbid ; 
and on diluting, it deposits wax. 

Borax one- fifth renders lac soluble in water, either mixed pre- 
viously with it, or dissolved first in the water ; 20 grains borax to 
iOO lac, and 4 oz. water, is the best proportion for this so- 
lucion : a heat near boiling must be used, and the evaporation 
replaced by more water. This forms a sort of soap^ that when 
dry is not easily affected by water: which makes a good vehicle 
for colours or varnish. 

Soda and carbonate of soda dissolve it also, and the carbonate 
will do so when a smaller portion than one-fifth is used : these 
solutions are sooner effected by damp than that made by borax^ 

Pure ammonia and carbonate of ammonia act only partially ; 
attack the colouring matter readily, but do not completely 
dissolve the lac. 

Analysis of- Lac, 

100 parts Lac yielded 



Resin 

Colouring extract 

Wax 

Gluten 

Extraneous substances 



Stick lac. 
68 
10 

6 

5,50 
6,50 



Seed lac. | Shell lac. 
8S,50 90,90 



2,50 
4,50 
2 



9S 



0,50 

4 

2,80 



97,50 I 98,20 I 



The proportions of the substances which compose the varieties 
of lac are subject to considerable variation : thence it should 
be stated, that lac condists'principally of resin mixed with certain 
proportions of a peculiar kind of wax, of gluten, and of colour4^ 
ins extract. 



Use^oJrfMC^ 9 

I'he colouring extract is acted on' but partially by water,- 
"Which leaves an insoluble pesMfawwa, 

* Alcohol acts but slowly on it, and dissolves less of it than 
Uraitcr, and the colour prqduced is uqt ^ beajjtifuL It i^ ii^^oliv? 
blfi ii. mlphuric ether.. . 

Sulphunc acid, nituio acid, and acetic acid, cliMolv^ it readily ; - 
ap?tpu^>.qid n9t (|uiti^sa ^qli^ ajt>4 i^iu^i^tip ac^ c^j ^ g%^. 

Lixivia of potash, sod^, and ammonia, o^t jpowe^rfully on it, 
and form solutions of a deep purple colour. 

Puce alurnjna does not pro^iice any imin^djate ejfejqts;. biit on 
addition, of a few drops of muviatip acj/dj^ ^ beautiful lajke is 

formed. '" ' . ' "' ' ''.'■.' .' 

^|u^iate pf tin, produces a fine crim^pn precipitate, wl^e^ 

adde4 to the aqueous solution : and the solii^ion of isj^gjas^ 

fon»is a precipitate of the same colour with it, ' ' ' 

' * The wjsix is so much of the nature of rnvftle-waxj that Mr* 

Hatchett considers them as tlie shrae substance. 

The resiij is completely soluble in alcoh(^l, fther, c^^ftiq^pd, 

nitric acid, and lixivia oif soua a^d of potash. 
The alutcn resembles much that of wheat* 

Uses of Lac* 

The natives of Jndja use thi^ substance fot ^^5y pV|.r|p,ps,cS' : 
they tbrm it into bead^, rin^, and various othei: ornaments. 

With shell lac, dissolved in water by boKix, they form ink, hv 
the additio^i of ivoFy- black, not' easily afecte<J by wajteji:, y»bendry# 

Varnishes are likewise fortned from it. 

Lakes for painters, and dyeing materials^ j%fe lil^ewj^P (tp> 
nisbed by its colouring matter. 

The resijiqtis part is eniployed to fpnn grindstonf^, bytneltr' 
in^ it, and paixing it with aljput three parts s^n^. pof Ifipi- 
danes, the powder of corundyin is used instead pjf sand. 

Mr. Hatchett mixed various colqurs with ^Jie solution of ]^<f 
by borax, which, when dried *o^ P?'P.<^rn 9QuW npt b^ r^ijipv^d ^iiy 
a wet sj^ongC;^ .without destroying the paper. 

The action of alkalis ana acids on ^'hj^ ^ubs^t^ncf , ^p4 ^l^f 
Hatchctt's othef e^^periments, fully proye that renins,, gunx r^i^ 
and l^a^ams^ arc ppw^rfully acted on far the aHfraJi^ ajii4 sonjf 
of the adds. 

Mr. Hafehett . prppps^ the farther use of }ac for pigment^ 




tnhiks it proJ)q,ble that the famous v^hij:)^ fpr cpl^pui;^, of th^ 
Venetian school, may have been some kin^l pf ^-^inqus ^olntiQ^i| 
formed in this way W meai^s ^f bor^, or tb^. ?tlk^i9» 

Medicine also may- derive some advantage froQi tb.e ^f^d -%f)^ 
alkaline solutions of resinous substances* 
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On the Transition from the Vitreous to the Stoney Texture of melted 
. Basaltr Bt/ Gr^cory Watt, Esq'. Phil, Trans. — JVith some 

Observation^ on the Crystallisation of Glass. By M. Dakti- 

oijES. Ann. de Chim. 



Mr. Watt repeated Sir James Hall's experiments on the re- 
gulated cooling of melted basalt, by fusing in a revcrberatory 
furnace, about seven hundred weight of amorphbus basalt, 
called Rowley rag. It melted readily with less than half the 
fuel that would be necessary to melt an equal quantity of pig- 
irpn. , It formed a liquid glass, rather tenacious ; some taken 
from which, on cooling, retained, the characters of perfect 

The mass was let to cool gradual|ly by covering jt with sand, 
and regulating the fuel so as to consume away slowly. It was 
• eight days before it was cool enough to remove, and then pos- 
sessed considerable interna)- heat. • 

The glass of basalt, when cooled with a certain degree of 
slowness, first developes its tendency to arrangement by the for* 
mation of minute globules in its mass, of less than a tenth of an 
inch in diameter. In general these are so near as to touch 
before they have attained any considerable size : so that as the 
process advances in cooling, they adapt theii^form to their con- 
lined situation, fill up every interstice, and thus form prismatic 
arrangements. In this state the fracture exhibits minute concho- 
idul appearances, which display the form of each globule. . 

A more slow degree of cooling occasions the globular masses 
toibrm at greater , distances, and thus to be larger; in the cx- 
petim'ent some were produced two and a half inches in diameter; 
these were radiated with distinct fibres. 

The matter passes from this fibrous state, in cooling, first to a 
morecompJict stoney texture, possessing great tenacity, of some- 
what inferior hardness to the glass from which it was formed, 
and cdnsifderably magnetic, opaque, and of a greenish black 
colbur : the surfcice af the compressed globules acquire a rusty 
hue, by which they may be traced on the fracture. 

A continuation of the temperature favourable to arrangement 
causes the texture of the mass to become more granular, and its 
colour lighter; and finally it becomes pervaded by thin crystalline 
laminae,' which intersect it in every direction, and form project- 
ing crystals in the cavities. Its magnetism is then increased, and 
seems to have some polarity, and its specific gravity is greater 
than before.' " * ' • ' ■ . " ' 



On tie Cr^stalUmtian of Bcsalt/ ll 

With, a certain degree of cooling, the mass exhibits the^ap- 
pearaucc of jasper, and loses ail |ii ismatic division : this Mr. 
Watt thinks takes place immediately after the first state debcribed^ 
of very minute globules. 

The globules are formed of concentric coats, besides being 
radiated; from which Mr. Watt; accounts for Ih^. divisions ob- 
, served across the substance of the prisms. 

From these facts, observed in the experiment, Mr. Watt ac- 
counts for the formation of columnar basalt. 

The whole of a bed of this substance having been in fusion^ 
would form gobular masses, such as those describe(J, at greater 
distances, and of course of greater size as the cooling was moi» 
slow ; and these again would become prismatic columns when 
arrived at the full size that their proximity would admit. 
The transverse separation of the columns into joints, he ac- 
counts for, by the formation of concentric coats in the globular 
roa^'^^ses, of which each joint would exhibit the thickness of a sin« 
gle coat. 

The appearances of columnar basalt confirm this ide.a by 
many' circumstances ; the columns arc always smaller, and more 
numerous of course, at the extremities of the bed, above, below, 
and ail roupd, and larger in the middle. 

They are covered by an amorphous mass of the same substance, 
which cooled too quick to form any arrangement : and the gene- 
ral disposition of basalt to exhibit globular masses on decompo- 
sition, farther proves* the justness of the theory. 

Mr. W^att observes, that a variety of different forms may be 
produced by the same composition cooling with diti'ereut de- 
grees of slowness ; and that thus many stones apparently dif- 
ferent, have the same origin. This is confirmed by the appear* 
ances exhibited by lava, in which may be observed Q\cry 
step of the passage from the vitreous to the stoney^ from that 
to the porphyretic, and lastly, to the granite state. That 
fluidity is not an indispensable requisite for the crystallisation, 
Mr. W.' gives a- proof in the well-known formation of what is 
called Reaumur's porcelain, from glass vessels in a temperature 
much below what is necessary for their fusion, which proceeds 
from a regular arrangement of the molecules Qf the glass, in 
every respect similar to crystallisation. Like that of the sub- 
stances before recited, this crystallisation of glass passes through 
various gradations; and, if the reqtiiutetemperatureis (continued, 
the fibres disappear, and it becomes fine-grained and almo^ 
•compact. 

Mr. Watt mentions a strong analogy between solution and 
fusion : thus ice and SQda. have no more action on each; otl^^r 
than soda and quartz ; but, raise the temperature of the ice, 
and it unites to the soda : and a sufficient increase of temper^*^ 
fure wiH also unite the quartz to soda. 
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Y)la*cc ih^basratt^'as irj'd^pendent of the qtrestion of itt^gticoiis oi* 
laqtieous o^fgih, tftoi eqnaHy afpplicHble to h6th: he thentiorfs , 
instances of various other rocks, aft'cctrrig the coVoni^r fornv, 
ks well fes basalt. Lava is pfrcti fbjlnd. in ^\h 'Stete-, caluHms of 
pbVphyiy 4^*6 liot rails, fitnd arefo\ind lifear Dresden, ^sevufa! feci 
in lengthy and not n^ore tha'n tWD inchc?^ in diamelt^r. 

Columns '6'f jj^lrosilex cOnipoSe a Very latgc portion of artioliny 
tain near Coniston^ Lake : very perfect quadi'angiilar prfems tK 
JiTgillacfeous schistiis lire found rrcar lJaVi\vfst : rtilible-sltite assumes 
tke colutoihar form at Bartnttutb. The iritiestonc, ti^rfiyfortha, 
tn Glamorgahshi're, is divided itito vcny acute thotiiJ)«idtfl prfetns- 
tven this sahd-stone of tbtj Sdm6 dhtrict is not tinfVequcntly co«: 
Tuhifiar : and one of the bi*d^ of ^ypsiitn at Mont Rltfflire, H 
ifetinctfy dj\4ded ihto pretty te^tllar coUitifts. Saifnl*stone^ 
Way, argillacebus iron 6'fe, and itiaffy othfet isiibstantes, b^cotnfe 
ptfsiiaatic byTorrefSK^tibn : and the prisms <Jf 'st^rch^ 'ft)rftTfed it^ 
drying, have often been considered as illustrative of basklttl: 
formations. 

Many of thfese substances afe allbWcd to b|6 of uquediT^forfev: 
^itibn; and fhfe is not the only i'nstafnce whf?rtih stibstences 6f' 
this nature resemble the circUttastancts observed in tfcfe foraiation 
^fbasalt. 

Calcareous stalactites arc ^t fi'jrst fibj^s, a f ontiviiKition df 
Tflie process causes the fibrotis structure to tiisapp^arj fend the 
stalactite becomes irregularly ipathpsc. ' ' 

The irregularities afterwards vanish, andltljeicdm^s^i^fccteal- 
<a'rpous spar, divisible im6 large rti'^itfiVbbids, w^th theYorm p^cnlhAr 
ICo that mineral, and all thie graiJatloTis Tfiraylie bb^eiVed ih.thi^ 
^lime specimen • a Considerable part 6f thfe ct)ast near SuttdiBr^ 
land is formed of limelstbhe Sph'eioids ; in'Some of *«fhich the WKlij 
itill exis^, tvhile ptbeJrs )iave pai^pd tb thfe tofepactsmie. 

< I r I ■ 

ThiE^ ^sjstfMibUB mfl% by Mr. Watt, relative to ib^ pT>rpe)aJn 
-of Reaumur, are Ifully confirmc4'by MihcU ii«s beenipublisVed oij 
^his subject, lD»y M. Dartigu^, eii eminent ghtis-m^ufacfturei; 
in ^France, ^Ko l]fd» proy^, that the formation of tliis substani^ 
is ifot caiis^d by any tli^vig Vesemi^Hng ceraentatfon, to which it 
.%as usually alitn^uted, or in any ivise depended on the $!lb»tiirnce6 
•in contact -With %tiich it w«& iKBted, but vas entirely -the ^eo^ 
^f crysfttltfsation, tv'hkb h^htw tracked thro^ii^Wriouy^rtajies, 

In this crystallisation of glass, first, a blueish colour appeanj, 
•«ixed With flieHatutalgteeii bf ih^ gtw ; secon^Jy.a'fteir this,' the 
ilttsf loses itetraft^ar^cy ^ a ditty 'wiiite: precipitation is fort^^ 
in ife «ubstaiice ; its tolo>«fr becomes ^Qpcir, by dcigre^bs, . and ^ 
i^gth it ^i*^l^sgr«y horn. Lastly, m the midst of Uiis hbra-; 
like substance, very distitoet eVysisals are fominftd, bonls^^ngaf 
podules, composed of small needles, all converging towards thp 



Prmsffir prep^rik^g -Biack '6xyJt <f Iron. H 

p^aXt%. in Xbh state, il is ij© longer glAfes, bttt « t)^fetalj$satiton, 
jtntmjly rescmblihg t)iatof mineral fi;^^taticus, 

U'^ifts'is^ocn Most itHi^rkaWy, }ii Ae fevifesmwcfe 'fottmi iti tfef 
Jarge cavities fLH-^ed ii> rt»e bottom <>f jglasS tfnitiaCes, %>y ihtt 
.a^^tkyn of the fire. *^ 

Ttie io^i»e composundftd the gjads* tKe t>H)i^ ^♦ekdjly am tho^ 
crystals formed in it; apd th^ si!ivj>ife -glasses vora^sed mtfrcly 
ib( sfik^^ with tb* precise quantity of flux petee^ry fel* fts Satu- 
fation, aihnit of this <:haftge wit^h cWfiicvlty ; ^dte, commo^ 
bojttle-glass.is easily crystallised ; and white flint-glass is -scarcfly 
^Ytc^ed in ^ vfery l9ng-€Oh%i*i!HL0!J fite, ^bift by Jb0iX)Aih§ imjie 
^^jvJ and yellow.. 

mitiitt ii iiiidfii iHi»t faiiiiri till ii M **^rfi^i«>H fa^**^w*ii>«'««i tut * tiyn^^m^^^t^it^m^^^^^^md. 

A variety of metliods have t^n published for pneip&riag iml*-' 
^ial ethiops, from tKe tiinc of Lembei]g, "W'ho iicst disco^en^d 
them ; biiLt all of them more difliciilt and troublosome, ^Jld 4nord 
variable in thai r result, than this, and noue pri)dueiugan firticle 
£0 unalterable by the air, and so advantageous for medicinal, pre- 
paration^ 

, Proem, , 

l)issolyfi purified sylphate of iron, in eight parts of boiljnff 
fHstillcd water, and -filter. ^ 

bissolVe one part of chrj'staHised ca/bonate bf -soda, in iVOm 
leighPt to 'ten of watfrr, -alrid Hlter* 

Pour, by dfgr^es, the solution of soda into that of the sulphate 
pi iron: ]^e'first ^ineciipitaite {s^gftecu; afitet^wsmlfi the '^lour is 
Jtarivcr, tht; Ynote thct^ is d e6o^ifi|^M^, 

The ptcfcipitate must be leyig*ted till^fhfe ^Vfft0l* lirttm Ih* kvi- 
^prttdn pro6T5<?6s no *ltertrti«n ii| QvXXtc alcdhol, oir>inirtidi^ «f 
barytes. Dry it then with a gentle heat ; and addOl^'Mdh 'tA]l<i<^^ 
itf Hiis^ub^tft^ce tht^e draich^fts ^f litotic ai2ni, %^i«ii «ttcasK>iis a 
^i^t efttvt-scenc^e: mix 1% w<*ll, pta«e It «ft on iRm m* fit<A« 
retort, in a reverberating furnace, adafn^a^'t^lnetfllilftlbultttlsd t^ 
1tt)rt, provided with^ cUfved tube irtw»««»l tvi iffMSc, Atl-^he 
iLTeyices and joints m\fstl5>b -v^ry OaWifuUy luted. 'HxM^f^ii^ 
ftrefes, tfo as to p^odue?6U very pow^ful li<^t««v«rdfctiie»Bttd of 
ttre operation : px half a po\iM), It ^^t^to be «o<)«Myttd «)tiu»t 
wo hrcfurs. 

*1%e liV)tfOT vliit^ tyaiRies <dy«f ,'pr^o^itftM U«ftfe WtfOdf) ^tivd ictir«* 
IjWirc atfid isdSsH^gagei'Aurhitt rtie ptoo«te. 

1iX\ this tertoft S^iii Ite fouM ^4^1liy HiWttfr, ^bf a^Stteutlftil 

]Jfeek^ Tnilv6TukAt, %^ Yfeiy '4t)fl(t fo^iBie ibteh. 



14 * ,OnM, Kind*s Artificial Camphor, 

Ethiops propped in this common way, imbibes much oxygen, 
which causes it to turn brown : but this does not alter : some 
kept for sixteen years, in a vessel carelessly covered, was found 
to be in no way different from thatrecently prepared. 

This black oxyd exposed to heat, turns brown, afid afterwards 
red. The colour is more brilliant than that produced by the or- 
dinary ethiops in s'rmilar circumstances. 

Sulphuric acid, when cold, has little, action on this oxyd ; 
but, with heat, causes it to become red, and afterwards dissolves 
It entirely. 

Prussiate of potash and gall nuts turn the solution to a dark 
blue, - 

Muriatic acid rapidly dissolTCS it. 
. Nitric acid dissolves it also, after exposure to heat for some time. 

In medicine, boluses prepared with it, are very black, easily 
nfade smooth, dissolve readily in water, and have a sweetish astrin* 
gent taste, and leave little insoluble matter on solution. 
• The martial tinctures, denominated tartarised, arc prefpared 
by this oxyd in much less time. 

Crystals of chalybeate tartar, prepared from it, are of a fine 
golden yellow, and dissolve in water without forming any preci- 
pitate. 

It likewise forms a substitute for iron filings, with the tartaric 
or any other acid. , 



Examination of M. Kind's Artijicial Production of Camphor : By 
MM. BoULLAY, Cluzel, and Chomet. — Ann. de Chim. 

, The method of preparing camphor artificially, discovered by 
M. Kind, was afterwards examined by M. Trommsdorf, who 
reported favourably of it, which induced the Society of Phar- 
*inacy to depute MM. Boullay, Cluzel,' and Chomet, to repeat 
the experiment. 

Their apparatus was the same as M. Kind's, and consisted of 
a tubiriated retort, and two woulf bottles with their usual tubes of 
safety and commjunication. 

Four pounds of marine salt and two of concentrated sul- 
phuric acid were introduced into the retort. 

Four pounds of very white oil of turpentine were poured into 
the first bottle, and two pounds of distilled water into the second 
bottle : fire was applied to the retort, and gradually augmented 
till the entire disengagement of the muriatic gas, which was to- 
tally absorbed by the oil, which becamciat first of a citron co- 
Jour, aad gradually grew more brow^i towards the end of the 
operation : it retained its transparency, grew very hot, and aug- 
mented in volume about one tenth 
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Artificial Camphor. -^Analym of the Topat, 15 

Left to itself for twenty- four hours, it formed a mass of irregular- 
crystals, from which ran a brown liquor. When dried in ab* 
sorbing paper, this crystalline matter was. very white, and 
weighed near twenty-four ounces. The liquor yielded more crys- 
tals, on farther exposure to cold, first in a cellar, and afterwards 
artificially lowered below 0, during several hours; these weighed 
two ounces more. This brings the proportion to nearly sei^n 
and a half ounces of camphor to one pound of oil of turpentine. 

Distilled water rendered this camphor of a beautiful white, and 
removed its acid odour, but not .that of • turpentine. Water 
mixed with a fiftieth part of carbonate of potash^ deprived it of 
much of its first odour. ' * 

Three portions mixed with equal quantities, one with charcoal 
powder, another with dry ashes j and a third with lime, and sub- 
limed from them in small glass alembics, became very pure, and 
formed needle-shaped crystals in the capitals : thus purified, it 
lost all odour of turpentine,' and retained oiily that of camphor, 
but weaker than camphor of commerce. 

Oxygenated muriatic acid gas produced no camphor, on being 
tried with the same oil. 

IMuriatic gas, tried with essential oils of lavender and rose- 
mary, rendered them black and heavy, but gave no precipitation 
nor crystals. 

This camphor differs from laurel camphor in its taste, which 
is not so bitter ; in its odour, which is less penetrating ; apd in 
the effect produced on it by the nitric and acetic acids, the first of 
which dissolves it by a reciprocal decomposition ; the latter not 
at all ; while both dissolve common camphor rapidly. 

The examiners recommend it much for medicinal experiment. 

■'■ ■ ' ' ' h i ' II 

Analysis of the Topaz. By M. Vauquelin. — Ann. deChim. ' 

M. Vauqu£Lix has made a new analysis of the topaz, of 
Vhich the results are different from those which he made before. 
M. Klaproth first announced the discovery of fluoric acid in 
this precious stone, which induced M, Vauquelin ^o repeat his 
experiments ; as in his first analysis the result was only 68 
alumine, and 31 silex^ without any appearance of any otlier 
matter ; his second trial produced the following results : 
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1$ Vem Ndioiffmakmg Sal AMmtmidt. 

He ^Uvtbut^ Ihe ^if«rene« in his jRM'mcr analysis to his tisin^. 
iQiM'ifltic <lcid in. ike pro€«« : in tikis last he used sulphuric acid, 
W-tupll* from i^ 9trQ»g c9«ibiBii.tiQn with the aiuminc, admitted 
(tf. fi kfx^ ^uMciC^ \»i driTe over the fluoric acid, which the 
f^nn«f ^pmuld Bojt pfirvul, wtlhovH risking its decomposition. 

Th9 01091 re9)^rk able eir^uieataace. noticed by M. Vauqacliiiia 
thil^ aoA^a* ii» tkn^ ft is Qxtra4%rdtnary that a combination, in 
^btfjlp^ threoe is from IS t»^ f^r cont. d flaonic acid, sliould bf ack 
hftrd iwid infmibte; vhen all ^ther known conibinationay of 
mbich thi^ acid lorm^ a past, aie so soft and so fuaibk. 

j,", '■ ■■ I. ' .iih i iii la i JJLAiaaiJUbB Mfc. 

iltti^ rf makmg Sid Ammomac, d^reniJnMi that in cemnuni 

use. — Jnn, da Arts^ ^c. 

' M. Rtjc^ert has a mjtnufactory of sal ammopiaq near tq 
Vienna, in which he uses a process different froin that custonw^ry 
in the Levant, and in the ci-distani Liege. It is founded on thQ 
laws qf double affinity ; whence results the reciprocal decoi^ po- 
sition — first, of sulphate of lime, by carbonate of ammoniac ;; 
and, socomMy, of sulphate of ammonia, by muriate of soda. 

Xo perform this operation, the amnioniacal liquor obtainccT 
from the di»rtillation of animal substances, or other matters em- 
ploytd for this purpose, after being separated from the empy- 
roumatic oil, is thrown upon gypsum, broken into small pieces^ 
till eflfcrvcscence ceases, and the mixture well stirred up ; thisL 
causes a double dijcomposition. The sulphuric acid of the 
gypsum quits its base of lime to unite with the ammoniac; and 
dM ca ybonic aetd, separati ng irom this latter, partly unites to the 
liiniQ o£ t)ip ftypsuniy ao^ ^e rest flies off with effervescence. 

The carbonate of lime so formed, being very little 
soliiU^ fall» to the bottom^ and the liquor is poured off, retain- 
ing sulphate of amnoniae in solution, which is obtained in crj'S- 
tf^» frem it, by evapoi%tion. 

Thm sulphate of ammonia is then mixed witJi a proper quan- 
tity of marine sah, and placed in 0t ves^ls for sublimation ^ 
when, ^ applieatioii of suflfiefent heat, the marine acid and the 
ammonia, ^th volatile substances, fly off and unite to form 
the sal ammoniac, which adheres to the top of the subliming 
vessel; wWle the sulphuric acid and the soda, being more fixed 
substanc<|^ f^maui b^low in combination and form rough sul- 
phate of soda ; which is afterwards decomposed in thi? manu- 
factory, hf means of lima and charcoal, to obtain from it 
the soda. 

As the ammomacal Hquor, when drawn, off, contain? a con- 
siderable |>ortion of empyrumatic oil, united to it in the state of 
soap, after its separation from^all the oil that i9 found distinct 



Ktw Method of making Sal Ammoniac, if 

from It, it is not possible to determine the proportion of th#^ 
sulphate of lime, that should be put' to the amm.omftcal liqtior^ 
to saturate all the ammoniac with the sulphuric acid . but this 
may be nearly decided by trial ; and besides, there is no injury 
from a little excess of this substance, as the part not decotli* 
posed, is not soluble, but in a very small degree. 

Wenzel has deteimtned, that, sulphftte of ammonia contains 
168,75 of ammonia, and 240 sulphuric acid; tb€tt marine salt 
contains286soda, and 240 uf marine acid J and that sulphatie i>f 
soda contains 190,66 soda, and 240 sulphuric acid: -from 
i^'hich data it is concluded that the pro|)er pbrpbrtion of sea- 
salt tfnd sulphate of ammonia is 340,66 of the first, to 406,75 of 
the latter. There will be a small excess of the volatile alkali in 
this combination, which may, if thought fit^ be diminished by 
decreasing the quantity of sulphate of tin^onia, and snbstitu- 
ting a little alum, or Epsom* salt, in the mixture- which- is sub* 
mitted to sublimation. 

If this loss of ainmonia be neglected^ the produce may be 
easily calculated : 599 h pounds of sulphate cf ammonia will in 
this way produce 446,6 of common sal ammoniac ; and there wiil 
remaiiv.586,66 pounds rough sulphate of soda in the apparatus, 
i¥hich will produce J335 pounds crystallised Glauber salt, as it 
absorbs water in crystallisthg in the proportion of 134 to' 106 of 
the rough salt. ) ' ' 
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Observations. — ^This method of manufacturinc( snl ahirRoniac, 
though new to the French author,* has from good intbrmation 
been long practised in this country. Besides the advantages pointed 
out in the original paper, another of more consequence is to be 
added, that the calcareous matter lefY after separating the saline 
liquor, is found to be a most excellent manure ; as indeed might 
be conjectured fi^om the -quantity of animal matter, which mUst 
remain united with it. . 

It is to be regretted that th<» valunble manufacture of this 
article is likely soon to b^ totally transferred from this king- 
dom to the Continent, from the effect of a very injudicious 
excise laid on the sulphate of soda, produced in it, aided by 
the extreme rigour of officers on this occasion. Some manufac- 
tories have been already entirely destroyed, and the most emii- 
nent of the proprietois of others are so hars^sed l>y vexatious 
suits, that it is to be expected they wiH soon turn their capitals 
into other channels. Chemical manufactures, of all otheiw, will 
least bekr excise, because many of them are worked according 
to secret processes, which, if made public, must puss into other 
countries ; and the greatest part of the profits cease, together 
with the export. It is thus the Dutch still retain certain valu- 
able manufactures in this line exclusively, because their processes 
are not publicly known*' Th e introduction of excise ofiicers into 
manufacturing labomtoyies^.it is evident^ must p^t an end loaU 

no. 2. — VOL. I. P 



^idi ;DUrr.uphon wi.ll g^Vi^iffi^y ipjpirc, ai)<1 pjAi/Bijs' wfeicfc if 
ip^y^ fatally cle^oy, ^d .^s 91). t^e wht' ic they in .gj«jer^l ^a^ 
, ^f^ nature iiji whkh i^teffexe.t\f:e f>f -otl^crs i^ii^p^ i^culi^l^ 
yft^t^^u^, in ^U.|)rp!i^ahjljty^ ]f ^tl>p iP)yci£f> .fee ^^^6(^^ -to #agfljit 
factures of this 'nature, it y^ill t'-vfJij^v^lly pu]b> ^a ^op ^ ^ps^ <^ 
^^m» W»4 greyly iiy\jr^.<l^ revpi^ive jiy p^fH^^ing tb>Fcby tp.Q9ase 

t6 a large ^fl^pupj, npw d^Pfiwli?« on tfef; ch^^>ic/^l tm<}^ ^ 
Cre^t Britain. . . 

. ^ ^all ijqaccuri^cy f^ppeans ifi t}ie jsjb£4«wcDjts pf thf fXQfi^c^ 
ipf th^'^.-a^ips^pi^ac.rn^Xtf^^ei^re heri^ de^nf)f d. Th^ ai^ojt^ 
^"^f the crystalU^-9^phat^43f^uf;]4.s^e^s r^t^^ tpp hij[^, tis 1^9 
i(llov:afice is m^e jfopr wa$^, jt^ cslo^xX f ^rqdufXiQfk pf A^9lvM^ 
ift^tterp injp Jh^ rough ^nc^j^ltalliscd lulph^tc^f^a^ 9F ^h^ 
Wijj rf Jfiffli.^ in thra mQth^r Yr?t;ej: ^fjljex .9.rys|j^ili^i44ftg(^ . , 

09 ^^e Suhhafe of Cppper, xvitk a Minimum of Jcid, 'fo^ndin Peru^ 

M. Proitst observes, that he had before statf^ ifi ii^ -fyft 
naks de Qmie, torn. 32, that wLai). sulphate of {roppei: expe-r 
jwt^e$9, reduction of i(» acid. i>y ppt^fih, i,t 1;$ ig)»%q^^ in h 
l^anner simHar .(o.what h^ppeoji. to ^^t ,^h$^ vn^o a^fusppD^ 
f^cies p£ sulphate of copp^, which 4iSQi^ irpj^ t)^^s$ ^j 
^inft entirely insoluble. 

' This sulphate,. yritb a less, portion pf -f^pi^, iiJjJtevi^ f9^M pfk 
|i;iraUy : the common sulphate ei&pei^ieDping .&. fimil^r Kpdf)<itia|| 
«>f aciid, in the bosom of the ear|U» in ip^ting.witb fo^l ^afi^r: 
nates may produce it ; and it is thus th^l; thf^ specin^^ kf^ 
Peru ought to be considarpd. 

- ' Native sulphate of copper, wilh a nainijpv^ of ^ci^,is^ {i <H>i9l{ir. 
Aaition of a pulverulent consistence, imd • a ^w^n colour ; ^h^ 
4bat saturated !with acid, or the fonynon kU^d, i^ |«r^^y bly^ 
Ji is mixed witli various poittioo^.QC.^. ^9iid> spme<i)p^ i/^WiH' , 
nous:, some of k has the ^f^rdnes^ .pf % MQ(\ ^<3^ ; W^ ei(^. ' 
pants prumbre between the ftug^ni.; others arp arg^U^c^oHs, i^^ 
possess more JBrmness nnd hardoess: thfir gre^n.^oloi^r ip ^ 
/a clearer tint than tlie sandy mnrkiites oCPeJ^u. 
' Boiling water does not dissolve an atppi.of.tl^Qs^ s^JphMef* a§ 
jar proved by sulphurated hydrogep,.tl^e m<^t gertain re-^ageat ,^ 
detect ^he least traces of coppfur. A little .^ulphf^te ^of lim^if» 
found united to it ; a ininute portion pf red Qxy^ oi iron t^Q 9^ 
peared in its analysis, but iK^th in «:y;tr(a^ely* small qu^nti^je^. 

There are four ^pies produced by tbe unipn of. ..Qs^yd pf ^Ji 
p«r cent, oxyge^ with ^ulpbudfic mi^ ;ftA4 ifa^ : wj^ 4xff ^r 
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Oa the $B^iaiteS (f Offers ^. 

{^urlc aeid it pirQducjcs a \^hfite opaqHexombqiatiipn/ which <Hs- - 
solves ill water vvith heat: thi* ^sulphate) in distillation, gives a^ 
Vapour 4hat condenses int^aorl of vitriol^ a» . soon' as .it miKCS* 
vi'ii^ the iiumi^it^ of tb<J air.- . • • . 

Secondly^ the white, sulphate, a^ soon as itis dissolved i?i wa- 
ter, assumes a beautiful colour, and produces rh'ombbidal crysp * 
tals, on evapofatipp, and; is then th©c<Hnnioi^ blue %itriol. Thesak^ 
crystals contain 3G lb. of-water to ^he hundred weight ;, which wa-?: 
ier SQlidi^es itself with the other elements of the siilphate. From 
fhls circumstance, M. Proust thinks^ with JM. Cjbenevix, that ibis 
^iilphate is only a solution of the hydrate' of copper in the sul-. 
phuric acid, since all its diffeteiiCe fj^em the; white sulphateis en- 
tirely owing to the \<^atcr. 

Thirdiy, on satuTating a solution of the cpnimon sulphate wjflv 
potash, a green heavy precipitate is produced; which, wash^ 
»nd dried, may be boiled in wdter for uny length of time, with- 
ouj dissolving it, or ehr»nging its colojjir. 

The sulphate^ with a-minimum pf %cid> may also be obtained, by 
Jnixing tife fresh hydrate, or carboftate, with thecommop sulphate. 
^ hi at heat above botlring water* th^ minimum sulphate passes 
Irom gteeik to a bro\^n ^ colour : this being thrown .int« 
"water, a )?artof it, eonsi&ting of whjte sulphate, produces. the 
solution of blue sulphate^ whichy left on the browii, restores to i| 
«g^n its ^;-eei^ colour. 

This M, Prou^ thinks is ctinscfd by ft- part of the gredn 
o^yd absoirbfn^ the adxl, y^hit^h the heat separates from fh^ 
other p^Tt, and, beipg thtreby converted into white ?ulphate^ 
with Water puKluces the bjue, ^hich again parts with some qS 
its ^eid to te-penvert th« broWn i-o the gre^ri oxyd. 
^ .FqjiitMy,, the hydrate isi a. eom hi nation of theoxyd with wat^ijj 
M. Proutit thought, first, that this was form^ at the moment 
when the oxyd abandoned its solvent; but, aftejwards, was of 
thd opfinioa of M. Gb^ne^rixi th^t this eombih&tion existed in the 
lulphftte, asnd that thfS alkalis 0nly separated the acids from it. 
. The hydrate of tpppfer hfe* »very distinct character when per- 
fectly pikte ; it9 ^olutioni do. net- eau^e a change in those o^ 
baryte^v or it nittateof siivjMr i iiih never pulverulent, b\it in a 
^rktl^ nfa^;. like Prut^iifi bltre^ alid its. true tint of colour js that 
i^ 9 jdelp Tur^uDiae. 

. M« Proust, from <>b9ervfiticMt dn this and other hydrates^ is now 
decidedly die^finion, tbftt thctr ate tidt only riictallic hydrate^, 
hxA ftlk'ilind And e<i^rthy also. Jf oxyds ean form those comhina* 
tiote with w'&ter, doi^tU^ substances whieh attract it infiniteljr 

J tore form tliem also. Fojr these reasons he thinks that slak^ 
ime is hydrate of Hrae, that cryAate of barytea are liyd rates ot 
iMtTjftes, and tliat those pf soda and potath are hydrates likewise 

Hydrate of copper has a ifrtrong taste, whiJe the sulphates> thf • 
aitrates, the acetites with a minimum of acid, and the carbonates^ ; 
have very little taste. ThiS iiiSl€& it coincide ivith the alkaliAe 
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hydrates, whose taste -is not dimimshed by the cembination urith 
the water ; from which he infers, that nothing can prove more 
.that it docs not draw any of its properties from the acid, than the 
strong taste which distinguishes it from the salts jiist mentioned, 
hi fine, he informs us that the great facility with which hydrate 
of copper changes its state, and loses its colour, by a mild hc^t 
and by H^ht, has prevailed on chemists to hesitate to admit it as 
a distinct substance : but the hydrates of nickel and cobalt, in 
which the oxyds have stronger affinities than in that of copper, 
since they resist the aqition of light, of alkalis, and of boiling 
water, will, M. Proust hopes, dissipate the doubts which have been 
Ibrmed of the possibility of this kind of combination. 

M. Bertbolfet the younger has pubHshed some experiments, 
irhich. in his opinion, tend to prove that M. Proust has been 
iDis taken in his notions relative to hydrates. M. Berthollet states 
them to be salts, with a still less degree of acid than those which 
M. Proust has named the salts with a minimum of acid, and that, 
in fact,, they are the real salt^ with a minimum of acid. 

M. Proust opposes IVI. Berthollet rather warmly. His prin* 
ripal arguments are, that hydrates can be prepared without an 
acid, by black oxyd of copper, in solution of sal ammoniac ; that 
oils dissolve oxyd of copper without any acid being contained in 
them; that hydrates unite to all the acids readily, even to car- 
bonic acid, which is contrary to what would happen were it a sul- 
phate, and the repetition of whiat has been already inserted relative 
to the hj'cii-ates of nickel and cobalt. Some of M. Berthollet's 
experinients he positively asserts to be impossible, and others very 
erroneous, and accuses him of misquoting authorities, by the ad- 
vice to him with which he concludes his paper on the subject, 
t^fich isj that he should use in future more precisi<Ni in his expi^ 
tnents, and exactness in his citations. 



M. Proust, in his answer to M. Berthollet, mendmis the fol- 
lowing facts, which may be useful to be know^n, for particular 
purpo^s, by those who are unacquainted with them :— that the 
tulphate of copper and the nitrate, with a miuimumof acid, ver- 
digris, the native and artiticiul muriates, cendre blue, the car- 
bonate, 6ec. all yield to potash both their acids and hydrates. 
Potasli, tinged with hydrate of copper, throws down the hydrate 
ivn being mixed with water, and all the oxydo-alkaline solutions 
/bllow ihe same law. Slaked lime, shaken in a Vottle with car- 
bonate of copper and water, produces a fine cendre blue, in about 
twelve hours ; after which last he states, that as lime deprives 
potash of its carbonic acid entirely, and potash is one of the 
stroifgest attractors of acids known, that it is impossible that it 
siioHld not have the same power over an oxyd, and that oxy4 
pofe<t3««ed of the weakest attrartion of any. 
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On the White and Green Muriates of Copper^ 
Bji Professor PiiousT. — Journ, de Phys, 

Tn E o?tyd of copper, of 25 per cent, oxygen, prepared directly, 
' or separated from acids in combination with it, on being mixed 
with muriatic acid, forms a salt of a beautiful grass green, which 
passes to a blueish green on adding much water to the solution. 
When this muriate is, by distillation, brought to crystallise, it con- - 
geals rapidly in afilamentose mass, of a §ne greeti : in this state 
a careful distillation carries off its water of crystallisation, and its 
colour also, but' does not occasion the least decomposition : it 
then asflume9 a colour resembling cane or tobacco of Seville; 
but, on agHin acquiring humidity, even from being breathed on, 
it re-assumes its iirst tint. 

Water has hitherto been considered as merely contributing to 
the bulk and form of crystals ; but now it must be allowed a 
more extended operation, if attention be paid to its effect in the 
({olour of salts. 

A heat a little superior to that which deprives this muriate of 
its water, causes oxygenated marine acid to pass off in'thick yel- 
low vapours, which should be caught in a recipient containing 
potash, or they will be very troublesome. As this acid goes otF, 
the muriate enters into fusion: as .soon as the gas ceases, to pass, 
the retort should be left to cool. The mass at the bottoni is of 
a dirty white, occasioned by some of the muriate whfch • has not 
participated in the disoxydation, which is 'easily separated from 
the rest, by first filling the retort with water, and leaving 'it in 
that state for a couple of days; in which time the. muriate 
softens without dissolving, but purges itself of the green muriate: 
secondly, by pouring the water gently off, so as not to carry 
away any of the white muriate, and replacing it with some liquid 
carbonate of potash ; the retort is then to be stopped with wax, 
and' shaken, from time to time, for some days, until the mass 
becomes divided, and convert€»d into a powder resembling in co- . 
lour the golden sulphur of antimony. This is washed by filling 
the retort two or three times with water, and afterwards dried in 
the retott itself. The use of the carbonate of potash*, instead of 
pure potash, occasions the solution of all the black oxyd, formed 
by th^. undisoxydated muriate (le muriate fion-disoxidejy trnd 
deepens the colour of the liquor to a fine blue, but dissolves 
nothing of the yellow oxyd. If this last be dried in the opei^ 
air, it quickly forms black oxyd, which alters both its colour 
.and its purity. .-, . . , . 

'•"^ The yellow oxyd contains, in tlie hundred, 14 of oxygen, tho 
black: contains 20 ; or. in other words, if copper condenses 25 
^T cent, of oxygen for its max;mum,i*it'c*otidenstf» bui l6,$ for 
its minipitt*n» * * * .- --. - ^ 



/ 
\ 



^ fintke Jfhite mdGrSSt ^taru^es of topper. 

If green muriate be concentrated on the filings of copper, \H 
colour is changed to a brown; and a- portion of i^hite oxyd is 
formed by thf participation of the oxygen. It Was ssttethpted in 
this way to cliaiige the whole of the green muriate into white; but 
the last part^r of tfie firsf resisted too stronsly the. change. 

To prove the inter lor oxydation of the white mtniste^ its fol- 
lowing properties af • related. If yellow o^tyd, inaj^la9Spfatitl,'b0 
Ct»Yered with muridfic acid of from 8 to 10 degrees, and the nitx-* 
tuK^ shaken for a momertt, the o$yd will be changed directly iMo 
a white powder,- or muriate, of whfcti tn part femaiBs in stdvtioih 
But if the yellamr exyd has been dried too long, one part of it wiH 
jrield its o5cyei?ft to aniother, and its solution/ as aboire, by this 
taasc be of a ^re^n eolour. This transmission of theoxy^n of 
•n^ paH !o anothcfr becomes more perceptibie if the fire be urged 
fo a c^rtahf point; then the o^cyd becomes brown; and endl 
in being converted into a mixture of black oxj^ and dustot 
capper. 

To procure?, for the following experiments^ a solution of iHritt 
ty%d pure, if llhottgbt proper, (for it is not absolutely necessary)^ 
the solution may be poured from the white oxyd, and repiaceA 
by/reslr/narihe acW,- ^hich wiH continue to dissoiye it. 

This s6Tufion attracs oxygen from the air with extraordinaiy 
force, as may b* percciv'ed by the pressure on the stopper, and 
fte change of colour to a feuille-morte brown^ which incrcaCses 
rapidly as the phial \i often opened. 

A few dr^ps of the solutioTl of white oxyd precipitatesr in ait 
imfatit a dihfted tolution of gold ; that of the grcsen mttriat^ 
preciplfettes nothing, 

. Witk crystallised pnissia*^ of potash a white flaky precipitaM ♦ 
is |>roduccd, whtcb the accession of air, or a few drop$ itf 
oxygenated marii^ acid. Causes to a&ume a purple Colour,- tbA 
eommon tiilt of the Ordinary prussiate, with a base of ^3 pet 
*enl. 

£Hlilted Prusstan blue it ifistantly discolours. 

The red sulphate -of iron,- dissolved in alcohol, is rediiced tt^ 
^e jtBore sibhitioir to a green sulphate. 

The rt()libdic acid passes to a blue,- as by the mt^ate S( tiiK 

Thfe nitrate of ntercury^ with the base at its mfdnniifli; il 
^^nged ini6 mild lyiereury. 

Willi flie juice of cochineal,- thetfe is no coloiTr^prt>dlreed IfHt 
%'lTat if ciraEsed by the marifte acid,- wlfile tiie grten nAtiati 
ca^'ses ipi afc^ndant violet ktke. 

M. Froust concludes thii^ j^per widi thif iuliHli^ <^ fe rt»ifr 
tTon«; 

On the green tntokUc Muriate dF Copper-y vilh i mrSmiai ^ 

Ada. 

. Thh Hrtirtate^ et^Hnr.ndltWe or arti^fff^ Is peffccfty JusfloM^ 
in water, %& is proyW by tnc test ol aulp^iiuaieJ h^drassil : A 
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p;ictaHi€ odoiir>'^hich it is not good }f) ^.e^pixi^. X Jjis yapour^ 
cou4ease4 pa Ji^e eijd^ ^ ?^ gJ^^i i?^?^fi i^ss^Jyed^ is p^9ye4 to 
^ ropFi^t? of fijOppej, by sulpburatc^ iiy4?*P^'"» 

Ti^ arfi^V^4i W^rjat^, :J*r*^tjB4 ii? 4 J:etort, ;^p igj^pfily to Ip?^ *^ 
fjr^af er ,^* iwy^t^il b4.|.ip]^l P*s^ t;9al)rf>wp: tfec j^^^ then Cpj)^ 
tracts itself iiitdlft smtiller portiqil of oxyd : '}S \^\f^hp tj^p.w;;i h\\,{^ 
W^^ fhe ^i ^g^? ^'c>a<ajf 'it^ 9iC4Jon.pn jip hr.Q wi) o^-y^, find 
j(Br??fti^yji)i«f it .l?y ^rf .ea into gt«2e9 ir^lj^^ :i9Mriatp.. 

Jif th^^tillatLi^n be adyaficqd fgi^lj^r, ttie.J^ ^ri^pf ^ Pi^fM4 
4i90xydtttioo, and a foriOJ^^QU <)f ,vii(e ipiui^p, V^MP.l? rpw»^ 
pidpfie^ )t an r^Kce^ p^ iJ«iCjk oxyd : iX jttii§ ».pw4cr JJe ^hrpwn - 
«ap ^. ^^ of jy^4 #Vilpt»uric .ft,cid^ \]\ jiie %f4i wy4 ^ 4iff 

During the- distillatioo, yprj' Jittle pxyg^§|ie|(J jp>u^l^tic ;^i4 
> e^h^e<i, b)jt jiuivp oxj^gep g^s^ >vhip'ti i§ icpufrf^vaftJi? jjo the 



Afi tP t)ip mp^i^G iipici, it i^ise/^jeol .^ .by ,tbpje:^:^S3 of /^^j^cli 
y^ch is the po.ijtr^ry o/ vrhat ^^apjiens ^iipiji jft tjif fUsti}Ust(9^ 
pf rtie ^^uf js4e, j^^hif fi is «^t^^ted will) a^iyj, 

jjV^ult? frjwn l)^ i^W^^f that ihe v^hifc vm^^^ -^ifrri 
^9^ thp gijefiin ^u,ci^e, J^y jij^iyinjj ^ J^ ^wm^y .^f 9M&^^p 
and of marine acid. 

f»«tlHfeBi|tjoj^.i^{^li#|i^pe,r v^ J^^atcj^iftine with .R%or«4|fr 
^|f:|««S| %9mfi feet* .reJaJiv'iB ,^p j^p^p ,^ivfe<^t^j^(5i^ j^yjpj^shejd ^ 
ferthollet, of vfjtMO^ ti^ p*WJ|ial >v^r<J Jlif ^Ijo^iag :^ 

^ . An ftlkaii^e H<^^^n ^io^ .ij^Dt ;*l^k «lpbl»r ^ l-hi^ <5old 

^n^y, viithcwt preyiPMfily Q^i^feini^g ^Ub «*»}|>^i^rat#4 ;h^4i;pgen. 

^tate with the alkalis; for tf ^h« ^uj^ljyr^^j^^ :hy^»gfF» i# 4lr 
#ioyed^ wktic^i *ierJifQ» ^o. .§vi|fiflri it in .|h/B J)^iiMi»:>ij|§ ft^UttiiW., the 
sulphur will be p^r^eijj^ed. TI>e ^»!pi^.tfJGs, t;h4wi, .«pq9>r4l9g 
fo BftPttiQltef , P«.n emp Pi# ift ^ firy »fate ; v^^ife^ ^ipy ft?fi ^is- 

folvpd .sulpbiijatwl Aydi«^u i^ ^te^ye fortp^^/^ 

Tf hydrate of potasrh and flour iOf sulphur be f)ut in<t« « ^ftsk, 
I& few mi^nutcs after a I'e-aetipn accoftipaaied "with k^a/t, will 
fa\^se a ^o]utioapf the sulphur jaud the product k^n hydro*- 



\ 
/ 



» t 

24- On Alkaline Sulphurds, 

genated sulphur of ia beautiful red ; the acids sep«lrate froffl 
it, sulphurated, hydrogert. , - 

M. Proust means, bythe hydrate: of 'potash, the combination 
of the latter with' waiter: this, cVystaTKsed7«ud 'distilled ;^)^^ 
30 per cent, of water. By t!iis operation, the pV^rfasli is>i^ou^it ' 
to its pure state, and it is *then thet it npsinries the ipropert)^ vf" 

giving heat with water, - "; ,. ' 'r>: »> rr? >yf 

If flour of sulphur be thrown into li^t|>4. potash of 1515 de?.^ - - •' ' 
grees, (water being 100), at the end of ten of $vel\re- hpur^Ja.2^- " 
solution takes place,: if potash- of. i33 "or 134 degree? i>e usc^ . ; 
the solution is more rapid and abundant.^ " .' ^ •' *^ !i*'^ 

A mixture of four drachm^ of lime, two of.carbpufitebfpafaSKJ, " 
the same quantity of sulphur, and four or five ounces of \Vaici% - * 
heated to ebullition, produces an alk^inp sulphuret of a.higH '; 
colour, and much charged with sulphur* j, ., ' " ■ 

The carbonate of potash, heated to fu$vG% in,i« retort, witK , 

an equal weight of sulphur, produces a -hep^, .^Julile bpth in 
alcohol and water ; all these hcpatSj. analogous in so n^any q^her 
respects, nevertheless differ in the quantity of surphurat^e^ \yi 
drogen which they produce. Of those prepared in the cpjd, ;-, . 
there arei sotne which yield a little of it to acidsj and others 1ni f j._ 
such very small quantities, that, besidbs precipitation ensuing, ' 
without the-least effervescence, the odour of it can with difficulty 
be perceived. * 

Of those which are prepared by fusion and by boiling, there 
are few Which yield sulphurated hydrogen in any abundance, and 
many which do notprpduce more of it than the preceding kinds. 

The sulphu rets which do not yield this gas to acids, have a 
smell resembling that of the herb cochlearca or horse-radish ; 
and M. Rouelleand M. Deyeux have found, in alcohol charged 
with the essential oil of those plants, crystallised sulphur. 

Those sulphurets which produce gas with acids, do not however 
^ yield it if much diluted with -water; because the gas, in quitting 
the potash, dissolves in the water, although it may be supersatu- 
rated with acid : this effect is analogous to that of carbonated 
alkali, which either gives out its acid gas, or does not, accord- 
ing as it is diluted with little or with much water. 

These results demonstrate that the presence of sulphurated 
hydrogen is not essentially necessary to the solution of sulphur, 
as supposed by BerthoUet, since some sulphurets yield it either 
in very minute portions, or not at all. 

Facts of another kind prove still farther the very small quan- 
tity of this gas contained in some alkaline sulphurets. 

Fluid mercury has no action on fresh alkaline hydrosul- 
phuret : but if this be coloured by the admission of air, or by the 
reduction of a part to pure sulphur, the mccury will whiten it by 
taking up the sulphur, iand reduces it to pure hydrosulphuret of 
potash; but leaves united to it a small portion 'of cthiops ; 
which last is separated by mixture with water, and the liquor 



On Alkfdi^ Stdphavts. ^B 

fatben a pure iiydrosuiphuret ; acids dieengage from iJt gas in 
abundaxioe. 

But if this metal.be intx«d wilfa a eulpburet from whkb tlie 
acids separate no gas, it redacts it to a poiasb. iti wbkhtbere 
is ifound a small quantity of hydrosulphuret, and consequently 
oi eibipj)& I but „the quafiti^ M.^ soaU ihal Japrftnipitftliwglhi 
iulpbur, no effervescence is produced, and tbe odour alone of 
hydrogen is jxerceptible. 

On the other hand, red oxyd of mercury takes up the hy- 
drosulphuret /rom liquid sulphurets without touching. tbe$,ujpfeur. 
I^isfnelhod always shewed the presence of some hydrosulpbwwsl^ 
in all such combinations, but in many in very small portions. 

The fact was also proved by a method s^^i^ted, frdm what 
Berthollet had publi^ed, "wbich discovers thj^T smallest quantity 
pf sulphurated hjrdroge^ which is contained in sylphurets, more 
expeditiously than by agitating 'thefti with merc^iry. 

It is as follows f An odnce phial is to be filled to a third of 
its capacity, with mapne acid of ten degrees; ^e same quantity 
of sulphur is added : at first there is no disengagement of gas ; but 
as soon a»^l the sulphur is put in, and.tbe pbi9i.sjtoj)pe.4 -pnd 
shaken, tbe compression of tW parts o,Gcasion3 the fli^ixtur^,; 
<te hydrogenated silIphMf separates itself, ^nd tbej^e only rqmaiitf 
to separate the liquors/ and wash it' in severkl waters, to have 

it pure. . - 1 .• . ' 

Besides sulphuret of potash, J|;u)m ^of bai^yiti^ and ammonia 
were also tried 'by the above method, and tb^ a^qtion of various 
acids was also prpved, froiR"a,ll*whic^ th^^ |bUf^it\S results may 
be drawn. 

Ist. That li<}Pid sulpby^^ts sOf jiU kinds ^ot^^pb^rtled 
hydrogen in ^proportions sii^^ulajjy varied ; bHt^tb^i«(^retf<»)|iiil 
among fhem continbally, those kind^ ^fhic^ )^y^ 8Ca,rcely m^ 
of itj it is i;o bp pre§wm.<5d,tb%t.ii3 jprjes^nf^ jif tiat,i|j«di4y?^«wa^ 
necessary to thciv solution.; .,\ -.].■. . p-; ' 

'2d; In treatinff ftliquioiplpbVr.iKitb,pi«rq¥ry, ,f]Jhe (s^pipMr 
is taken up, atid .tKe ^ ^lpbur^<^ byd^'oge^^^/^jKuMiii^ediif^jdisr 
covered, but xnixei with etbigps, s^t least wben tUif ilf^t Imaarat 
htd time'to pass to tbe i:p|o.ur, of cinabar» 

3d. Bed oxjrd of ;Rii^rx:\ii|y ,d(econ^p9«QS .Ijher ^^Ipbumited 
hydrogen; iu 5t.ulpbur,unij^^t^;th^'r^mfiiping.^ulpbur j ihtjrei- 
dueled mercury. retains ^i>a^^ and'tbe.liqiiojr.cctntaii^s onlf^ ^itapk 
sulphur. Nfiyertbele^i^^.^,as «i^ aualy^is % the meroury «!♦ 
ways, sbews 'somevatQiH^' of sulpbuxfUti^d. h^d^Qgen^ in perfect 
ftrietpess it is <tr^! ;%h^ ,th^i9 is vot ^any liquid :»tt)pbi«r 
witbrtit'«Opiurated,bjrdmj|^p». 

jtV'- ti'qyi^ 5ijlp|iui:et<ijrj)fify witb.ir^gftwlto tbis 

gas^ tbe. same xaxiaiiooj^ f^ ^i^|.t^,.p<^h> md%.mi»i^/i8^ixy 
lkier<5ui'y and its oxyd, gives analogous resul^ijj, . ,_ ,, . .:. .. ; 

iCh, Super-oxygetiftted ^ ^^ ta of potash ^oes not alter tbe 
sirople sulphurets, ot hydrosulpburats, not even the bydrosulphu- 
rets of potash or of ammonia* 

no. 1. — TQL. I. r 1 



/ - 



But itis still unknown wbereiore. it happens that the »alphureti 
da not contain sulphurated hydrogen, in proportion to the sul-» 
phur which they possess^ and what are the causes that favour 
or restrain the production of this gas. 
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Tht Argii of daOf^ in Saxtmy.''^Ann. de Chun. 

AccoKX^HiG to the analysis ofM. Simon of Berlin, 100 parts 
of this earth consist of. 



Pure Argjl 


- 


33,50 


Sulphuric acid * 
Oxyd of Iron 


•• 


15.35 


• 


0,45 


Ume 


• 


0,05 


SUex 


m 


0,45 


"Water 


* 


♦7, 



This analyaff was compared with that made by M* Fourcroy^ 
published in the Annals of the Museuntpf Natural History ; ae« 
cording to which, 100 parts conUuned, 



PurftArgjS * • * 45 / 

Sulphate of Lime • • 24 
Water - • • • 27 
Lfanei Silexiand Muriate (of Lime) 4 

Itis condnded, because only some traces of sulphate of lim« 
were feond tu this earth, that^Uie kind analysed by M. Fourcroy 
was iiot true earth of Halle. 

O&fenM^MRi:— This is a remaiicably pure argil ; the fortifft mat- 
ters mixed with it being in less Uian usual proportions, are 
also of that kindy that mdces this earth peculiarly fit for some 
fMrticular manufactures, which will be obvious tothosc^who 
imderstand them. If a conjecture might be hazarded, contrary 
to an opinion delivered in a wo^k of so much authority, it would 
seem probable that it might still be the earth of Halle that M. 
Fourcroy analysed ; for as M. Simon found lime 0,35, and sul* 
phuric acid 19935, and water 47> all component parts of sul-^ 
phate of lime ; and as it is well known how much stronger the 
attraction is of sulphuric acid to lime than to argil ; i^ 
does not seem very likely that this acid should either be found 
united to the argil and nqt to the limei in thb earth, contrary 
to its usual affinity, or that it ^ould be found in an uncombihcd 
state, in contact with a substimce t<y#hich it has such a strong 
Attraction as to lime< 



. ... •• ••' ^<.V-*«*.^ •■' 
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Analysis of ike Lard Stone, arid 0thtr ShuMtf^ 
By M. Vauqvelin.— /oi^fw. de fkyi. 

The roost remarkable circumstances in this analysis Are, fhi^^ 
a stone ofthis species should \e found which Contained no nag* 
nesia, (which has hitherto been considered as a necessary com* 
))onent part of steatites, on which de{>^nded their uncuiosity ani 
smoothness), and that two specimens, both deno^nated lard* 
stone,* and similar in fineness of grain, smoothness, fractures and 
specific gravity^ and differing only in colour (one being a ros6 
coloui^j and the other a yellowish white), should be so very 
diflferentin^ their analysis: whence M. Vauquelin justly infers/ 
that it should be an invariable rule never to class minerals froni 
the external appeatance alone. ' 

The first of these substances exa:mined was laminary talc, of 
a greenish white colour, very soft to the touch, dividing into 
very thin flexible laminse of a silvery -white. 'The second was 
^laphic talc, generally employed in sculpturd^jpommonly ca.U^d 
hrd'Stmt^ and by the German^ hUditein. r^% compact, iti 
fracture dull, tough, and af ihesilme time sCaly, very unctuous, 
of various cefloiiT»« V^y^ yellowish ^ greenish, and reddish, 
' ' The two specimens of this'kihd ^ereoirieof a rose colour, and 
the other a yellowish white, whiehwas obtained from' a broken 
Chinese Idol. «'' ' ' = 

' ' Anaii/m df Tdks* • ■ r- 



6jReem*b fie^ible . Lami 
jiar^ Talc, 

Siiex ■ ^ - 



Magnesia - , 
lAiuniihe 
Oxyd of Iron 
Water • 



3,5 
6 



,9mf 



100 



Compact .fosf^coloaMd 

OUpihic. 
• • • , ♦.' o4 

- . •■ - - 22 

1.1 » 

3 



with Manganese 



5 

6 



100 






Iroa ^ 

m 

Line 
Potash 



29 

I 
5 

7 

100 



By boiling 100 parts of the last species, in concentrated sul- 
phuric acid for twd hours, M. Vauquelin obtained 36 parts 
alum, in cubic crystals ; on farther evaporating the mother 
vater, 15 more ; and on pulverising tlte same matter anew, and 
treating it as the first time, 15 more ; which in all is 66 parts of 
alum produced without the addition of any alk«li. 

Note,^M, Vauquelin does not state the quantity of sulphurid 
Kid he used., . A slight error has soriiehow, in the original, en- 
tered into the statement either of the •sum of alum produced, 
or that of the component parts, as the whole amount of alun^ 
put down 18 only 60 parts. 



$S SqhHonof.Su^fAurinEthfr. 

M. Vajaquelin observes, that the third species analysed should 
no longer be ranked aynoffg the Talcs, but should be classed 
with the alkalmffffauf stones. 



MAvih 'qfSafpiur in Eiheri By U. TjiVK^.-^Joum. de thim. 

'*!l^. Favb.^ put ^ ouQce of ^wers of sulphur into each of two 
six-onnce^matrasses^. and one ounce of jectitied sulpburiQ ether y 
Vne matrass was placed inthedark^ the other iu a v^ry light 
situation, and both shaken >fell every day for a montih* ' 
. It wa^ found, on analyfis, ^bat l;he ether exposed to the ligh( 
took up most sulphur, amounting, )l)o< 38 graias, wkilf tibat i» th^ 
4arfc dissolved but 29 gi^uns.r. . . ,. . •. ^ r 

He also tried muriatic ether for the same purpose, which. took 
up but. 13 grains of sulphur to, the ounce ; acet^ ether, whatrh 
otssolved but 3 grains ; nitric ether, which took Ui» 2^ grains i 
9pd alcohol of 43 degrees^ which tpok up 23> grains^ to ^ ounces 
9n beipg digeste(ilwelv& hQitrs of^er a slow fire. The sulphurip ethei 
appears' tbep^f^rc^f 6 be tbe'.b^trmclnfitruum for sulphu u 

M. Favre 9bserveS| that aa.a m^^hod of admii)ist$ariiig Hilphu? 
inedicfnally, in a state of great division, has lo$[g becnt^pught, 
ijbr .discaseajof the .breast and>kin, . whicii does not giv^:th^ de- 
ic^table taMe.^S4]47Static^. ,^^ it, whiCih the spjutioiff 

in essential oils <!o; that this solution in ether will be/irery ^r<* 
viccable, as it has neither bad tast^ or ^our, and easily mixea 
with draughts. It also forms an excellent test for detecting the 
ptfi^eAW! ollelfilliiiinhcs, «« ft prcdpHSifiesitYeadily ivAhbtlf mV 
juring the w>ine, whieh. sometimes happen! whjeii the sulph^r^ 
w* potash fs used for this purpose. 

M. Fayre mentions, that he has used it with success as a 
iAedicine, and that several physiciaasamong his acquaintance exa'> 
^loy ifwitK advaAtage. 1 * . . ^ 
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ifeasuMethod of reducing BrecipUate ofPlatina t9^^hfnaBeabk mast^ 
By Mr. Albxander Tii,loch. — FM: Ma$^ 

Mr. Tii«i.ac;a recoiu^ tise vaiiou* meihod9 hitherto used f^f 
this purpose aa follows* ' 

Ist^ Dissolve crude platina iii DMrONmiiriatic acid 4 p^cipitata 
l»y mufiate of aii^moiua, wash and dry the precipitate ; mix it 
with arsenic ; expose it to suoh a clegree of hea^ as shaU. volatilAe 
tbi^ latter, leaving the platina in a »pUngf form ;. wUch by. gen- 
tle .hammerings and repeated expoHiref to bigh d^gtew of be«4| 
is rendered foUdaadau^leaJblew ' ^ 



2. Mix the pr^cipuate, ^vith twice its veif^t of j»ercoiy ; 
faring the wkole to an. amalgam ; which i,s then i»ou1ded into tj»e 
farm of burs} by exposure to heat, fre<^ from the mercuiy ; 
zad then baromcred into a solid form by degrees. 

3. Expose the precipitate in a (rrucible to such a degree tif 
heat, as may agglutinate the particles, which by pressure are 
brought to a cWser upioxx while in the crucibJdy and afterwaj»ii 
aanuncsed* . . 

Mr. Tilloch's method, differing, from^ these, consists of encki' 
sxDgthe.pcecipitatQofplatiua (prepared as in No^I), iuaJioUow 
Cylindrical case of maljeable platina, closing its ends, exp^Ming 
it to a sufficient heat, aMd liamroering between each exposure, till 
the whol/e-is^ brought to a compact atate. 

The precipitate should b^ tightly cammed into the case, wliidi 
latter may be formed by a plate of platina rolled .out iu a fliftting^ 
pull, and bent round into the shape requiriKL 

Th^ mass shottldbf jMUDpered fir#t, w^eretbejcaae overlaps. ^ 



IViiie tead. — J/EsprildegJfmn* 

M. DoBSRTMER p^oposes the following method to roakewhito 
lead. Dissolve litharge in weak nitric acid> and precipitate thi«> 
solution with prepared chalk. The precipitate washed and dri(exl| 
afl^ords a ceruse of the whiteness of sno\y. 

Ob^erTations.—HhQ work whence this article is td<en, dcclamr 
this method to be mdrec|uid<> economical, ^nd ^ortain, t&ii^^hat 
in common use. As to the certainty of tbij^proc^ys^ there is feasea 
tb doubt it so much^ that it should not be inserted here, if it 
vere tiot so very easily tried, that if it does not succeed, it om^ 
cause no great trouble, and that even in this case perhaps the 
experiment might suggest some means of ejecting the sanie 
purpose on similar pi^inciples. * 






^UiOimt cf 4n Jfforahts for purifying irifkcte'd Air (mhicli acts for 

sanie months with a single )phargO^ i 

^ By M. GuTTON BB MoiiTEAU.*-^vto. de Chimu 

This apparatus is formed of a vessel of very thick glass, which 
holds about three half-pints : the edge of the vessel, which is 
very thick, has a strong, glass plate. ground on it so as to fit it 
perfectly clo|e. This vessel is fixed in a small frame, resembling 4 
press, which has a screw in its upper part, that serves to ele- 
vate or depress the plate of glafis, so as to opeu or shut the ap- 
paratus at pleasure. •• 



' To produce die disinfecting gas, the vessel is taken from the 
press, and one ounce three drachms of black oxyd of manganese, 
in powder, after being sifted, put iiito it, together with a deci- 
litre (the fifth of a pint) of pure nitric acid, of the specific 
gravity of 39 degrees of Baume's areometer, and the same quan- 
tity of marine acid, of 17 J degrees : the vessel is then replaced 
in the press, and the glass-plate screwed down tight, after carcT 
fully wiping all dirt from the edge of the vessel : . two thinU of 
the vessel must be left empty for the gas. 

When it is required to purify the air of any place ; it is only 
necessary to turn the screw the reverse way a single round, an4 
leave the vessel open a minute or two according to the size of . 
the place, till the odour of the gas is perceptible in every 'part 
of it ; after which the whole should be closed tight again. 

This apparatus, with a single charge of the above materials; 
may be used every day lor six months, without renewal ; and 
when its effect ceases, t^ vessel is to be-emptied, rinced dean^ 
and filled again as before directed. 

^ In opening the vessel, care should Te lalren to k^epitlTi aft 
upright posture;, to prevent spilling the materials enclosed ; and 
to hold one's bead a little from it, 'to -avoid breathing the gas, 
which, though not dangerous, is a little disagreeable, . ^ 

This apparatus is very useful to purify the air in hospitals^ . 
prisons, sleeping-room^,' and work-shops, and, in fine, in eyejy 
place where the air becomes vitiated^ either from crowded meet- 
ings, or other causes. It is now ia use in the different hospital) 
of Paris, in those of the departments., and. of the marine. 

This apparatus is made for sale, by M. Dumptiez, instrpmcnt-; 
maker, Paris. He also prepares a smaller portative sort, con- 
trived likewise by M, Morveau, which consists of fi strong 
iiottle (closed, as described in the former, by % strong plate of 
glass and a screw), the whole is enclosed in a case of box wood, 
which serves to keep the plate of glass in its place. The charge foi: 
this is four grammes (about one drachm) of manganese, and about 
a centilitre (the 50th part, of a pint) of nitric acid, and the 
same quantity of marine acid : from these proportions, it seems 
the bottle should hold about half a pint. • When, the mi^tfir« 
becomes a little old, it should be shaken in the bottle, before 
unscrewing the stopper. 

M. Dumotiez prepares bottles of a still smaller size, in ths 
same manner, which he sells for three francs. 

The top of the case should have an opening to let the gas p^s^ 
besides being contrived to take off occasionally. 

Observations. — This is a very convenient apparatus, worthy the 
attention of all -medical gentlemen. B^des the situations 
where it is of asc; mentioned above, it would also be extremely 
serviceable in ships, and is so very handy, and may be afforded 
so cheap, that it is probable no captain • would ^ go on-itoy ' 
distant voyage without one, if its utility were explained to him| 



^ 



Apparatus for ptarifying infected Air, - 31 

in pfev^nttng infections pf all sorts^^not excepting that- of Che 
yellow fever. - * , 

U the glass plate should be broken at sea^ or elsewhere, where 
itcannot be easily renewed, a piece of eaoutchonc, fastened under 
a cover of wood, would mdke a good substitute for it; audit 
might be advisable to have a cover so prepai'ed with every ap- 
paratus to use in case of accidents. 

'The screw, and every other part of the apparatus, should be 
of wood ; as. any thing of metal near it would be easily corroded. 
'by the gas. , 

Conceiving thjsse fumigating Jjottles to be of great public uti- 
lity ; and that of course it would be very serviceable to have. 
them as easily procured in thi^ city as in Paris; means hava 
been taken to induce Mr.' Lloyd, No. 178, Strand, to have them 
made for public .use, ^lly equal to those described in every, 
respect. 



i 



Method of preparvug GaUic Acid pure. 
' % Jfr. RiCBTEB. — Ann.deCMm. 

A FOUND and a half of gall nuts, reduced to a fine powder, 
are to be digested in cold water, taking care to frequently stir 
the mixture. At the end of some . time this is to be strained 
througli a linen cloth ; the residue is once more to be mixed 
with water, and submitted to the press ; the two liquors thusf 
procured are then to be evaporated in a gentle heat : a matter 
of a brownish black, and very brittle, is thus obtained. This 
matter, pounded fine, and digested with very pure alcohol, give* 
it a pale yellow colour. A second infusion is almost colourless^ 
and leaves a brown residue, which is almost entirely pure tannin; 
The two infusions in alcohol are to be mixed and distilled in a 
small • retort, " by refrigeration," to an eighth part. The 
liquor appears now extremely thick ; water poured on it, and a 
gentle heat applied, will give an almost clear solution, very 
little coloured. 

This aqueous solution, properly evaporated, will give pris- 
matic crystals, very small and very White. ' 

The mother water may be made to produce more crystals, but 
they are commonly a little coloured ; it is only necessary to wash! 
diem in water to obtain them very white : a pound of gall nuts 
will thus produce half- an ounce of crystals^ which are very 
lij^t, aiki consequently bulky. 

1st. These crystals are less soluble in, water ths^n in alcohol, 
Ae aqueous solution reddens the tincture" of turnsol : they com- 
bine with alkalitie carboQates, and disengage from them the 
carhftmc i^cid, • > * t 






Ste J^{d\od of frtparittg GdBk Jddpmt. 

•id. The solutions of iron arc precipitated Mack bytll^ aU 
kaliue plates; all the other ractaDic solutions are decom* 
posed by fhese combinations. If a very clear solution of rron 
De added to a solution of very pure gallic acid, the mixture dxx?% 
not become coloured till the solution of iron is decomposed by 
the external air. This last foct saay be used as a tfSst of the 
purity of the gallic acid. 

Trom the aboyey it follows, that all contact of iron should 1^ 
trroided in the preparation of this acid, cveii tn the fihering, 
paper, which is rarely free from it ; ^nd that alcohol may servo 
ta separate the gallic acid from th^ tannin, since the first is^very 
soluble in it, and the latter scarcely at all: bilt, for this 'purpose. 
fte*alcahol nmst be very strong snid jpure ; for if it contains any 
water, tannin will be dissolved. 

Many reasons are added to shew the superiority of this 
method to those hitherto used for the same purpose, as to trer- 
tainty, cheapness, facility, and the purity of the acid produced. 



Of the Proportion t^Ctoldttnd Tm in fkc nnxed JPmiipiiafe of these 
Metaby and the Colour produced fy it in ^filters, 
B^ Mr. RiCHTEK.— ^im. de dim. , 

. Thriks ounces and a half of tin were dissolved in muriatic 
add, so. as to completely neutralize the acid, and one ounce of 
gold was. also dissolved in like manner in muriatic acid. The 

Sold employed had been precipitated by sulphate of iron, and 
xc precipitate wd&hcd witb muriatic acid. 

Tlie solutions were diluted with about twenty-parts of wsater, 
(hen divided into several portions, a.fterwards .they were mixed 
together and well stirred, at the end of six hours the mixture 
bqcamexlear, and the precipitates sufficiently formed to admii 
of the liquor being decanted clear from it. 

»^11 was then united in the same vessel, and after a few hours 
more of the liquor was decanted off. The liquor, separated 
fjcom the^nficipitate,^vey with carbonate of soda, a little white 
oxyd of tin. 

The purple pr^ipitate was washed ten .times, in ten times its 
quantity «f water, then it was collected on Alters weighed before- 
hand ; dried in. a gentle heat, its weight was 1070 grains: it 
cansisted of small pieces x>f a 4eep violet colour, of which the 
surface seemed to have somewhat of the brightness of metsiiie 
gold. 

. A hundredth part of the precipitate well gfound, andl»eat«dtOi 
a cherry tied beat, in -a xruci4>le> lost five parts of its weight ; <ia 
supposing, th/en, that these five parts were water, die l£)?Qi^rft8 
contained 98^ of water, and there rcdiainod lS7i for the oxyd 



Precipitates of Gold and Tin, 3S 

of gold and of tin; but as 100 parts of metallic gold acquire 
almost 25^ of' oxygen j the quantity of gold* employed ought to 
absorb 12'Z parts, and form 602 parts of the oxyd of gold; ia 
deducting this quantity from 197li» there remains 1269 for the 
oxyd of tin, which contains then exactly tlie quantity of oxygen 
necessary for its solution in the acids, that is. to say, almost 19| 
parts per cent, which reduces the quantity of metallic tin to 
almost 1019 parts. 

powder of metallic gold, triturated with white fusible glass, 
laid on a cup of white porcelain, and exposed to a degree of 
heat sufficient to melt the glass, without fusing the gold, will 
exhibit a tiiit of purple, under the place where it adhered to the 
porcelain, on being forcibly separated from it; but if the beat 
be increased, so as to fuse the gold, this purple stain does not 
appear. 

From this it isconcluded» that the opinion of the necessity of 
metals being in a state of oxyd, to admit of their vitrification 
with other bodies, does not hold good with respect to gold ; .and 
that, in consequence of a certain degree of heat, solutions of me- 
tallic gold may exist in many bodies not metallic, under many 
unknown forms : those in the alkaline sulphurets might be here 
instanced. 

Eight parts of yitrifiable flux added to one of the purple pre- 
cipitate of gold and tin, here described, produces a most beau-^ 
tiful purple colour, surpassing 'all produced in the other experi- 
ments, except that caused by the reversed proportions of the same 
ingredients, whose colour differed only in being much deeper. 

The same' results will be produced, if vitrified borax be used 
instead of the fusible Aux. . . . 
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On tkt Substances naed for tis Clarificatum of Wines mid Beery (sad ! 
Means nf increasing the Supply of Fish Olue. 

Bji M. PARMiiHTifiil.— ^»«. deCkm. 

jVl- PASiiBKTiEa thinks thai the whites of eggs aflbrd the best 
substitute for clarificatioii, and that the acticm of fish glue, for 
the ^me use, is dueAy caused by the albumen contained in it. 
On account, however,, of the great difficulty of procuring any * 
number of eggs, without some musty, or otherwise ill tasted, * 
being among tbemV aad the unconc|u(rable bad flavour which 
this gives to wine, he much recommends the general use of fish 
gltMK for this purpose in preifetence. 

He mentions tiMit the ai^-bladders^ intestines and skin of va^ 
rious other ^^ besides the sturgeon, will produce good fish 
glue. 

The Laplanders procufe it firomi the perch fish ; and, in ge*' 
neral, all the genus (yf fish knowia by naturalists by the appella- 
tion of cartilaginous, such as rai'ib, sea-degs, dtc. produce a giuc. 
very tenacious in great abundance. 

All fish, likewise, which are little covered with scales, which 
live in still fresh water, or in bays little agitated by wind, or 
which lie in the mud, are very proper to furnish, from all their 
parts, a gelatine, more or less pure, according to the care taken 
in its manufacture. 

The air-bladders of the cod-fish also produce good glue. In 
the north of Europe they make a great deal in this manner : they 
cat out the vesicles with their ligaments, cut them in two, and 
renjove the first skin with a notch e d knife, then lay them in lime- 
water, and afterwards wash them in pure water, and dry them. 
This was attempted at Newfoundland, but was laid aside be- 
cause they could not spare hands from the fishery ; wherefore, 
they now salt the vesicles for food, and ihey are considered as 
very wholesome and nutritive. ISIany other fishes of thisspecics» 
as well as the cod, furnish matcnals for glue. 

The cuttle-fish, the sea-blubbers, and similar boneless fish, 
with most animals of the moUusca^enus, furnish the very best 
gelatine that can be procured, if care be taken to prepare it in a 
proper planner. It is of similar sub^ances that a species of 



twallo^ forms those nests which are iasuich fatgh ettifaatiiOii ia 
China, to form restorative soups. 

M. Parsientier tbiiikf, t^at on account of the less speciic 
gravity of fish glue, it is not so nourishing a« thegelfttine eixtfacte^ 
horn, iami animals ; and also that it is not 00 tenacious as glue 
formed from the skin and bones ^i quadruped ; both of whick 
notions are contrary to general opinion. 

M. Parmentier mentions, that in some breweries abroad, tkejr 
boil down all .the calves and cOws feet they*can pi^cufe, to 
form gelatinous matter to clajrify their beer ; «nd that whien these 
.were scarce, they have been knowA to boil down an eniire cikt 
in their coppers, after removing the fat ; and that cartiiaginona 
^h are also uaed for the same purpose, when the. situation is 
favourable to procure them. Serum of, blood has likewise beta 
used by them, but that they would seldom confess this, knowii| 
the repugnance most have for such matter^. 

M. Parmentier examined the J&nings (or datHyinj mixture) 
used by several brewers, by chemical ttasts ; from which it ap*- 
pearod that their basis was an animal ^latiiie, precisely of tbr 
nature of Flanders ^lue, and had not the least resemblance to 
fish glue. 

Of the other masters which have been used to fine liquors, 
M.. Parmentier mentions ihilk and blood. He thinks milk is bad, 
on account of the great quantity of serum that would be left in 
tile liqaar ; but that sheep's txlood, usad quite fresh, has pro- 
bably a good effect. He does not recommend its use, on account 
pf the.diMculty of procuring it in this state, as nothing corrdpts 
so soon* • • ) 

. He ako mentions that very ^e sand, wdl washed, mixed with 
theliqtior, is a good clarifyer, and has die ad\'antage of cheapness. 

Charcoal dust, well washed, will also fine liquors very well. 

He recounts another matter, not so advisable iov liquor, which 
is metal in grains, particularly lead, but which ts the best for 
clarifying oils and rendering tb»m colourless. It is not nkerely 
by its weisht that lead acts on oil, but bv a chemical process ; 
for small uiot, put into a vessel of oil, soon becomes oxy dated at 
its surfiFicc, and this oxyd attracts the colourtiig matter of the 
liquor, which he supposes somehow assists the unkii^ of the mucus 
to the oil ; Yor, in proportion as the eolouriag matter is attracted 
by the oxyd, the mucus separates from the oil, and falls to the 
bottom, by^wliich the oil becomes more fluid, almost colourless^ 
does, not congeal in cold weather, burns with brilliancy, and 
yields little smoko. 

M. Parmentiep, in GOAjutiction with M. Pelletier, also proved 
that ia many eases the clear jelly » procured by boiling raspings 
of bone in a smaU quantity of water, might be.advanUgeousljr 
substHtt^d for Mi glue, I 

(Mf^€rv0tiim9.*^M\ Parmentier |>asses over the effect of charcoa 
dost, as a clarifyer, mor^ hastily l^baii it seems to^deserve: from 
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its known attraction to mucilaginous matter, it promises to bav^ 
great effect in clearing liquor, and perhaps might be used to ad* 
vantage, after gelatinous finings, to separate them more com* 
pletely from the liqtior. 

As a clarifyer, in the same class as fine sand, very pore pipe* 
clay deserves notice. It separates, on rest, entirely from the liquot 
ivith which it is mixed, and draws down with it mure extraneous 
matter than sand can ; which qualities makes it worthy of suffi- 
cient triaK * ' 

.The recommendation of M. Parmentierto his countrymen, to 
procure fish glue from the animals found on their own coasts, 
may with great propriety be extended to this country, Ani'maU 
of soft substance (the more proper for this manufacture as they 
are never used for food), are to be found on our coasts in many 
places in abundance. Hundreds of the fish, often called se^ 
blubber, are frequently seen at no grent distance from the coast 
of Milford ; and no doubt they, and others of the same kind, and 
of the sorts before mentioned, as proper lor making fish glue, 
might be procured in many places in sufficient quantity to pay 
well for the troi!ible of bofling them down into glue, 
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Of the Pyroaoma Atlanticum^ By M. PERQN.-^Joum. de Bhys* 

M. Peron, on his voyage from Europe to the Isle of France, 
observed this animal, between 3 ^^d 4 degrees north latittide, 
and 19 sind 26 degrees west longitude, from the meridian of 
Paris. Its phosphorescent quality, so truly prodigious, renders 
it one of the most bcitutiful of zoophites known^ and its organisa- 
tion ranks it among th^ most singular. 

When it was first discovered, the vessel which carried M. Peroi^ 
and his associates had been becalmed for a considerable time, and 
could not advance southward but by the aid of little transient 
breezes, peculiar to those climates, which their sailors called 
tropical gusts: at .last they experienced one of the most violent 
of these. In the evening the sky was 6n all sides, obscured with 
thick clouds — the darkness was intense. The wind blew with 
violence, and the progress of the vessel was rapid. All at once 
there appeared, at some distance, as it were a vast sheet of phos- 
phorus, floating on the waves : it occupied a great. space befojo 
the vessel. This spectacle, in the midst of the circumstances 
jbefore described, had something grand and majestic, which 
attracted the attention of every one : all on boa:Ni came imme- 
diately on deck to view this singular phenomenon. The vessel 
soon passed through this inflamed part of the sea ; and they dis- 
covered that this prodigious light was occasioned. entirely by an 
immense number of large animals, which, borne on the waves^ 
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Mel drawn along by them, swam at different depths, and appeared 
to assume various forms. Those which were deepest looked iike 
great red-hot cannon balls, whilst those qq the surface resembled 
perfectly great cylinders of red-hot iron. 

Some of theip were soon caught, and were found to be as fol- 
lows : — they all resembled each other as to form, colour, sub*- 
jtance, and phosphorescent quality, and diflfered only in their 
size, which varied from three to seven inches. 

This animal was of a long form, almost cylindrical., ks an- 
terior extremity was thickest, and was there, as it were, cut per- 
pendicularly across. A large circular opening in this part easily 
permitted the internal of the animal to be seen, which was 
tubular and empty, without shewing any other trace of organisa- 
tion, but a very fine vascular reticulation, which lined ail the 
inside of this cavity. 

A ring of thick tubercles occupied the border.of this opening 
internally, aiid diminished by. this means by almost one half the 
diameter of this otherwise extremely large species of mouth- 
. The posterior extremity was less thick, ended obtuse, ^nd 
exhibited not the least trace of any aperture. 

All the exterior surface of the animal was bristled with thick 
oblong tubercles, of a more firm substance than the rest of its 
body, more transparent likewise, brilliant, and shining like so 
many diamonds : and these seemed to be the principal seat of its 
Wonderful phosphorescence. Between those thick tubercles others 
appeared, shorter, more obtuse, closer together, and phospho- 
rescent in the. same manner. 

In the inside also there appeared a multitude of little oblong 
narrow glands, which equally pgssessed the phosphoric virtue in 
a high degree. . ' 

The colQur of these animals, when in repose or dead, is of an 
opal yellow mixed with a disagreeable green : but, on the 
slightest movement of those spontaneous contractions which it 
exercises, or (hose which the observer. can at pleasure cause by 
the least irritation, the animal inflames, and becomes instantly 
like red-hot iron, and of a most brilliant brightness.: and as this 
metal in cooling exhibits a variety of colours, so the animal, in 
like manner, as it loses its , phosphorescence, passes through a 
number of tints successively, extremely agreeable, light, and 
varied, such as red, aurora, o|:ange, green, and azure blue : 
this Jast shiide is particularly lively and pure ; and it is in this 
colour its figure ought to be painted^ in the opinion of M. 
Juesueur, 

These animals, left at rest in a vessel of water, perform alter- 
nate contractions j\nd dilations at regular intervals, analagous 
to those of the respiration of the more perfect animals. At each 
of these movements the phost)horeseence increases in the con- 
traction, and diminishes in the ditation, insensibly, till it dis- 
appearsy to return again speedily on the next contraction. 



\ 
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Its pow^r of locomotion scents very small, and seems to'cbn*- 
sist entirely in a retrograde movement caused by the rc-action of 
the water driven forth on the contraction of its cavity ; at least 
this was the only mode of motion that was observed. 

M. Peron thinks thia ajiimal may be nourished by absorbing* 
moUuscas along with the water into its inside, and retaining thefn 
there by the contraction of the ring of tubercles which forms its 
mouth. 

As to their mode of re^production, he could say nothing po* 
sitive from observation ; but thinks it very probable, that they 
are. produced, like many of the polypi species, by germination : 
that the long tubercles, described growing on their outside^ 
detach themselves, and become perfect animals when arrived af 
9k certain siize; and that the smaller and shorter ones, obser\'ed in 
the intervals between these, were destined to supply their places 
as they dropped oif, and afterwards become in their turns dastiRct 
animals likewise ; and as this mod^ of production appears ana^ 
logous to the simplicity of organisation observed in this animal 
in other respects, and tends to account for their prodigious 
numbers, which necessarily proves a rapid multiplication, ther^ 
H the more reason to suppose it to be that which really takes 
place. * ; 

M. Pcron could not observe any different species of this ani- 
mal : they appeared to hold their residence between I9 and 20 
degrees west longitude from Paris, and between 3 and 4 degreed 
north latitude ; the temperature of the water in which they were 
seen, was at 22. degrees of Reaumur's thermometer. 

This last is noticed, because M. Peron has found thwevery 
'species of polypi and mollusca jire not disseminated by chance 
over the surface of the ocean, but that each is confined to cer-r 
tftin latitudes and longitudes, where the temperature, probably 
more than any other circumstance, forces them to remain. 

Observations. — There is an apparent contradiction, in the ac- 
counts given of the size of this animal on its first appearance, 
and in the more minute description. 

This is easily reconciled by the welUknown property which' 
phosphorescent bodies have of appearing at a little distance ii| 
the dark to be of much greater bulk tKan tl^ir actual sise. 
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Method of converting a circuitous Motion into an^.alternatingi 
rectiiinear Mavemeai. — Afif^, du Arts, "^e. 

The most common method of effecting the conversion of mo«< 
tion, mentioned in the title, i»by a cxa^ operating on a rod, whicb 
has the same effect as attaching the extremity of the rod to a. 
pin on some part of the radius of 1^ wheel, in such manner a^. 
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fiot'to eii<^ouRter with the axis: ^hich method is dofective, on ac 
count of the power and velocity differing from the greatest to the 
le^t, twice in every revolution of the wheel. 

]\Ir. Morland, in l685, contrived another method for this 
purpose; he iiaed an ellipse) turclng'ou one of it$ foci, on whose 
edg;e a moveable point pressed; which received an alternatinj^ 
Qiotioii from the circumlerence of the ellipse pressing it in its 
levoltttion to difiercnt distances from the centre of motion, Thig 
movement is known in England by the name of the Heart-wheel, 
and is common in cotton^inills. 

M. La Hife's method was the next contrived, which consisted 
^f waved excavations on the circumference of a wheel, which 
^ut pump-pistcms in motion. The waved surfaces, it is evident, 
might be either used in a vertical, or in a horizontal wheel ; but 
in the latter case, (he edge of the wheel must project consider- 
ably at right angles, beyond its plane*. 

Wheels toothed only at regular intervals, working on pinion?, 
have also been employed for this purpose, in many of the va- 
lious wayi in which this principle has been applied ; several of 
which will be found detailed in the collection of machii>es, pub- 
lished by Ramelli, in I62O, in Germany. 

Mr. White, an Anglo-American, contrived the following me- 
thod for the same purpose : A fixed circular ring had teeth at 
the interna! of its circumference all round ; a smaller wheel, 
only half the diameter of the Ting, toothed at its edge, moved 
within the ring; a moveable piece^ connected its centre with 
that of the ring ; the teeth of both were of course in contact ; 
when the ntovedihle piece was turned round, the small wheel 
made two revolutions, for each one of this piece. The instru^ 
meots whkh wene to receive the alternfitiug movement, were at-* 
l<u;hcd to any paift of the ci^rcumference of the small wheel, and 
of course made as many changes of position as the small wheel 
made revolutions: 

Observations, —Mr. White's method is not the best of the above : 
though the Editor o( tfie Annales dcs Artsh'ds mentioned it in terms 
of praise, it will be found, on examination, to be little superi'or to 
thcoommon crank. If the instrument which is to receirc the al- 
ternating motioik be tittnched to the centre of the small wheel, the 
effect will be exactly the same as that of the crank ; and if ii:^ed, 
as directed above,* the rod will receive a double motion in each 
revolution of the. wheel, which would produce very unequal 
effects, iov it. would, in that period, once move back and for- 
wards through a space equal to the diameter of the large ring, 
nnd twice through a space equal to that of the diameter of the 
small wheel, and each change of direction be subject to all the 
inequality of motion of the common crank, 

A contrivance for the converse .purpose of this, may be seen 
in the steam -engine of Messrs. Cox^ Curtis, and Co. in wliich 
the altcrnatiiig, rod g^ives movement to the fly wheel, by moans 
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of a fixed ring, with inside teeth, within which a smaller wheel 
revolves, to whose axis the extremity of the rod is attached ; but 
the power of this i& not superior to that of the commoa crank 
for the same purpose. 

There have been marty other contrivances for the same purpose^ 
besides those enumerated, of which one shall be described here: 
k consisted of a circular plane, placed horizontally on a centre, 
so as to admit of nutation only, but not of circuitous motion ; 
to various parts of its circumference two or more pump- rods (or 
other matters, requiring to receive a similar motion) were at- ^ 
tached : the plane received its nutating motion from an arm " 
projecting upwards (from a perpendicular arbor turned round 
by a horse, or other power) above the level of the centre of 
the plane: the top of this arm carried a small friction wheel, 
which, as it went round, raised every rod in turn to its own ele- 
vation, and depressed the opposite one proportionally by the 
height to which it caused one side of the nutating plane to rise 
and the other to descend. 

Of these'methods, that of M. La Hires is the best, in which a 
wheel carried a projecting waved edge at right angles to its 
pianos ; for by its means the alternating rod received a motion, 
not only of equal power in all its parts, but of equal velocity 
also. 

The next best to this is the last described ; that of Mr. Mor- . 
land, is only superior to the crank in affording greater variety ' 
and modification in its application : and Mr. White's, to all the 
defects of the crank, adds that of unnecessary complication* 

In the Annates des Arts the account of the different methods 
recited previous to Mr. White's; were mentioned .in the beginning 
of the followins; paf>er of Mr. Prony's ; but, being more ana- 
logo\i^ to Mr. White's invention, it was thought better to class 
th'em with it. 



Method of earning alternating rectilinear Motion of any proposed 

duration from a circular Movement. 
By M, Prony. — Mem. Inst, Nat. 

This species of motion, though it has sometimes been classed 
with the foregoing, yet differs so materially from it in its effects 
and application, that it deserves a place to itself. The first is used 
principally in pumping, stamping, and such motions as require 
speedy repetition : this last is used for drawing buckets from 
mines or wells, and requires no change of direction often for 
some minutes. . 

M. Prony had two methods for this purpose; in the first, 
an horizontal wheel, toothed at its face, lay just above two ver- 



tied pwioQS, Ax«4 o^ the pppu^te /^^Or^^Mt^ gfrja^jsg^i^ of ihj^* ' 
liengtQ of its diameter, ' Thi* wheel was so cojui^ive^ lis ,to ipcljjgjf 
a little frora JLts horizfl^l^jptosixion-^o ^ither $idj(3^at pleasure ; so 
tliat on the oiie i.Dcliji;9.tiQiO 'its teeth Ipcj^ed yi'^tk ^gse oi QJ09 
pinlan, a,Qd .receded from the oth^,; find on .the 'Qtber pQsJUojUt 
its operation on the pi^Qions w^s reversed : by whici ibe ^3ws ^ 
tl)£ pioia|i& .tvixned round wt. in ojae direction^ Ji^od cifftersKiU'^ - 
ia the contrary. ., ' 

. M. Prony, finding t\a% method subject to some inccvw'ejoien^ 
ci^s, cojcL^dved tlic ibji'owing, wjuch he (^^le^^ms ^uucb sujperip^r 
to il. \ 

An h^oari^OQtal wheel; tpptlied at its face, (uod^ttiache^.tp a-per.-*' 
pendic.uJUr. arhpr^^w^iich ^. gives it ^nation) turn^ two jpini^q*^ 
moveable on the same axis, whiph it va^^ at the pppog.ite s^id^^ 
of its qicc:Moatei'e<M:;e : the^cpimoa^ are ;npt ^tached tp the^s; 
but turn rovnid freely v^onit: tbe inCeooediate parf; of the ^jsih H 
square, aiiuUiai, adjoining to each pijiioKi, bQ^€^ wi»ipb;sli4e hiidn 
and f^rw^rds o^ it, ,each .<]if which ^ppox,t a iaqed ^vhcel^ wit^ 
stroi^g^serr^ti^d -teeUi ; :({irhl(^ serf atiQin isi i^ a di&rent directijQ^ 
on the ^ppi^osit^ wl^cU : tly^ boxe^ ao^e ponnect^d ^»y t^'O \xQf^ 
bars, so a? to cbai^e thxiir pilaces by .ppie movemitii.Ui Un i\m 
piuiojjis there ar<e alsp ^serrated iaced wji^ls attached^ so as tp 
lock oh those opposite to them on the sliding bopces. JFlrom thU 
constViictioii, when, tbe hfiQ^£& .a,re 3Hded to one extremity of the 
^Kis, the |}ijaion at tluat side wilji be connected with the -axle, a^n4 
coimmunicate.it&iaotion to it i^ vQCie direction; and whAQ-thi^ 
boxes pe moved to the othe^ (^t^^^wty, th^n die £rst piidiq^ 
wiU be d^^ngaged, a^d the second be igcked to the .ai^le, an$i 
cause i^ |to turoji .rpund iu 4 dire/^tiou the reverse of ^hat iu which 
U tAOVAi^ bcfore« 

fU^ is a Wcr oa aixolber a?^!^, wilio^ ofQce i^ .to move tia^ 
beibii»-9u^itioo«4 I^Q^^se^ b^ck .ao4 forwards : an ar^ prajepta 
fcom tb^ axii^i .wUch sKioves between' two pieces, profieeding 
ifo\ul\^ii:9fo^i:oi{Tis,^{^ with ^e b(Jixf;s : ^h^ leyycr rise« ^p« 
wiwrd^, 1^ ba^ a w<£i^t ^ \ji^ tPftk^ ^^i^ it; {lyres^es stvQi^gljf 
in-^^iier 4ifraQtiQi], when it ^j^^a^sas the perpendicular p9siUon ) 
t^'iiMSqf 'tbu3 tha c^triv^i^c^ sviilgarly called a tumblingibpbi 
whicJh is U|fd i# .vwpv^«<^^aesibr a similar {xurpo^e. 
. Q» the fi^m^ M»«U ,«p whi^i ^]i^ pinions ;nov^ is fiasteRed a 
drum-wheel, rctUnd which pa«s^.tbe chaia^or cori to v^hiph thji 
bilckDts^l^ attef^ad; as^tj^rtphaiii pr cord is pJacad Wow the 
l»tf:ket>), fom^ tiw liQttoiia 44 pae to tbat of the other, to. (orm w 
a^a^brie^ betwf^n t^ whole of i.h« appendage of- one bjuckftit 
^ (bat /E»f tbe iPltl^r ia %l) p^si^^ians. 

A 'Iw ji^ »> -pJ^^^j tb*l^ Ma pile ^f the bu^^ wsiag to a c^r*- 
tain height, it catches the b^tr, £urpe» it i^ward^ jind thereb/ 
throws over the tumbling-bob connected with its other extrcs*' 
mity : this reverses the movement ofv the buckets ; and, on the 
ot\er bucket rising, U operates in ^e same way ou another lever. 
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which throiivstbe bob to the contrary side, which causes the first* 
bucket to rise again, 

M. Prony has annexed to this engine a contrivance, by which 
the horse, which puts it in motion, is disengaged when any acci* 
dent happens, that would tend to stop the movement of the wheels r 
for this purpose, the traces pass under tsvo pullies in the ends 
tof the yoke ; and their extremities, which have loops wrought in 
them, are thereby attached to two pins in a roller, round which 
roller a cord is wound two or three turns, and passies'from thence 
through rings in the lever; which causes the arbor to turn rounds 
and over a pulley on the arbor to a weight which hangs beside 
It. When the draught exceeds tBis weight, it i^ erident die roller 
will be drawn round by the traces, and that they wiU slip off thd 
pins, and be disengaged in the first turn. 
. Obsercations.'^'The principal use of this invention h for en^ner 
of this kind which are moved by horses; fory^hough it is equally 
applicable to those moved by steam, the attendants are become 
io very expert in reversing the movements of the latter, that it 
would hardly be wortii while to add any contrivance to theim for 
this purpose. A boy, twelve years old, perfonns this mancelivre 
in a steam-engine near Bristol (which draws up coals from a pit), 
without ever making the smallest demtion from Use proper al* 
ternation of the buckets. 

The method now in use for reversiitg. the movement of the 
buckets, in such engines of this kind as ate moved by horses, i^- 
by turning round the horse, and makii^ him retrace his steps the 
contrary way. This is very injurious to the horse, for it not only 
fatigues him much to turn about in the very small space aD6tte!i 
him for this purpose, but thetie short turns tend greatly to strain 
his shoulders. On this account, the Society of Arts, a few years 
ago, offered a premium for communicating a contrivance for 
raising buckets from pits by horses, so as to reverse the move- 
ment of the buckets without obliging ^e hcnes to tufn round 
the contrary way from their first direction. At this time, a 
model of a contrivance for this purpose was sellt in by Mr. J. W. 
Boswell^ which lay for some time at the Adelpht fi»r inspection t 
but he could not be a candidate for the pFemium, aa he had na 
opportunity of having his invention executed on a Urge scale, 
and put in actual work, which was an indispensable condition 
annexed to the offer of the premium. 

liis contrivance was much more simpte than thif i>f. M. 
Frony's ; consisting, merely, of a face»wheel, with two pinions, 
and their axle ;. without the sliding-boxes, multiplied ratchet 
wheels, tumbling-bob, or many other parts belonging to M. 
Prony's. It shall be described hereafter more particalfirly, isk 
a succeeding Number of this Work. 
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4 j/raakd Method tfjhding a Squar§ imt^ tqmU t0 tU dtm 

tf a Crnkm 

% '3ff. J. W. Botwtx.t«— -I'M. Jotgtn. 

Ok account of most c&leulations relative to gravitiei of iluidt 
1)eing computed for square measure, while the pipes and other 
containing parts in hydraulic and compound engines are cir* 
cular, it is a desirable matter to have a ready practical method 
for .converting circular measure into square measure. 

Mr. fidswell found the following so nearly exftct^ that, on ^c» 
.^ount of the utility he thought it would be of for common com* 
putationSy he was induced to send it to Mr^ Nicholson, for pub* 
licgjtion, if approved of by him, 

Jilethod. 

b.^tlM given drde, draw two diametcrs<A £ 
jLDd C F), bisecting eacl) other at right angles 
at the centre: Bisect one of the radii, so 
formed, in G, and, from the exMmity <P) of J 
the nextadjoiaing radius, through O, dmw th« 
. jigh t lijEie F Bi[ to £e ci rcumCeranee ; the square 
of jthls line F B will be very nearly equal to the 
area of the given circle. 

The .square, thus fomied, w%s compared with two otbto; one 

constructed by the third Coroll. Prop. 5, of Archimedes, and 

Hhe other equal io a parallelogram tnade equal to the given circle 

according to Kircher's method, mentioned in the Atb Magna 

Lmi»etUmbr<e^ P*239, and no perceivable difference in size could 

;be discovered between them. ~ 

The circles used were discs of card, for the better measuring 
the circi^m^rjei^ce necessary in Riding the areas. It is |ne)|tipned, 
that, as these were under thi-ee inches in diameter, a small error 
finighc escapie observation. 

Mr. Nijcholson has calculated, trigo|u>mistricaUy, the pro<- 
^portion of the line (FB), found as above directed ; and declares 
•it to err on|y a hundredth part above the true side of the square 
found by computation. , 

As the method was- only intruded for practical purpose}, such 
as measi^viog round timber, engine cylinders, pipes, &c« so small 
an error is not very material in general ; &nd, even so, the me* 
thod is. more correct thap that in common use : where more 
accuracy is required, it is easy to deduct a hundredth part from 
the^line FB* and construct the square accordingly. 
' But, in most pipes and cylinders, it will be no detriment, but 
. ?|^lM?r.ap advantage^ that they should a little e^cee4,the,coixi« 
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putation for their size ; so that, for them, it will be scarcely 
necessajry to have a mdre accofrafe' method. 

Mr. Boswcll, in a similar manner to that already mentioned, 
i9Mid: tli^lirt'tf' 1>T^ ifrkwil fi^Om the e!tetemi«jr B cff the Woe FB 
at right angles through the of]^s?le <Kanxeter F C to the circum- 
ference, to b^ nearly eqiml toihc-fo«rtb of thecifcumference. 

A correspondent' of Mr. Ji^iGholsoh^s has computed that this 
)ine D B errs by a seventieth part fro^ equality to the fourth 
of the circumference ; buC, as the uses of this line are not s« 
fnany nor so obvious as those of the^ other, this g^ntlemanjs 
computation is of no great importance. 

Mr. John Cron^ has ulso published a calculation of these 
lines; and mentions,, that this, discovery '* will undoubtedly 
ibrove useful to the artist and practical philosopher 'I' which in- 
duces him to ui>dertake the uxvestigation of the subject. Hie 
conmion expression for the area of the circTe being '7854, he 
computes the square formed oh FB'will be eqndl to •8000; 
and, therefore,' that it exceeds the area by •0146. 

Mr. Gough sees this matter in the right light ; as it is evident, 
froi4.Mr. Qosweir& fidpess cm the sul»J0et, th&t kw never nMant 
th€ method piopcKd Jbi^ an^ bot peactical porpaseSy aikk te 
practical men. 

M for those to nhoM a metlraid otf asKarClii^mg the conireyse 
i$f Ae object of th«^ papMr- ictaf. be asafiil^ the i^lkwia^, aUo 
^posed by fiit BoMet4^ it iaaeBCady windi itf smficieHtly ftetir 
Ad> triitl for Cofnm6a' iisfr*. < :? 

^4t m mOi mi a Carafe morl§ tqisAn^a gkm S^ i m t . 

* 

To one side of Ihe sqxtare add a nintt of its lengttv ^^ ^"^ 
ifca wiioie^as t4e diameter of the ciide re^uciied. 
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Sf. Cadet ias examined the natuiW <tf g?©^, ]yf ep*f^* fttWh 
geliti*i^o«15e«'fj ^«l,^i!iu(toW, fdWlj fisfi, Midfr^rMftifof Aelw5rse ; 
*I^, ftiixed glJ«e', pfepdffed fr«nt B«ef gekti#»«?, the ^cWijWfrgs d{ 
Ittefep,- ¥ifi%}hh g>u«-, be^f att* v^l Mmi; kti^ tl»at?.ft*<mt (J?< fet*t 
and sinews. Tfie specific gravity of eacfe wm m Miotic m the 
#abfe ; and SfGO grtfirts of each, ttlpd^ed t^iiff^hnf IkMrtr in £^ 
<tool cellar rfft«r being drted iH a stove, alfesofb^ fnAtsrtwftf hi- tftt* 
pt6p6Hieiili iktff^VL stef rfcwiv ; half art otfrtc* «f Wch ghli^, di§^ 
tolVed ii^ Watff, Watt afeo ^ttireirf ^ilfr t«nfthi; atid tt* ftvfttitt«f ^f 
pans ' of precipitate wet^ wfetghctJ, andf fetiiid itt be tet ttdmi 
in the table ; i« #fiich, *l«r, Js marked fhe frtiaeky df ^aeh 
i**d- of ghie». By «h« nwtib^r' of pdil Ads- *ftd <)iince* #hi<Jb it took 

«e^ dt^Cacl^ rfri> fwiet «f itt>bd, 0f fo«r senate Uieba^ sttrfiM^ 
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gltftfd together with €adi kind of ^ue, and placed in a stove 
^enty-four hQVxs befote jbnaA, 



en Ea 



Glue of Veal 



■ « 



Beef. . • 

Mutton 



Hovse 



-— Fish(ofcon>i') 
merce) ...... j 



■*-*Fiab (in eakes^ 



■1 Fowl •••••• 

Beef&hid6> 



scraping^ . ♦ . . j 
— — Beef & veal- • 
— Ox heels k 
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1229 
1344 
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1342 173 



1209 
IS31 

I3ai 

13U 



srnews • • • 
£ngtk!i g!ue< 



I 1^51 1241 
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422 
2^ 
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144 



71 110 6 
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50 

40 
56, 
36 



60 



95 6 
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Colour, 
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C Transpwrent, Ite 

1 1 Very transpa^rBsti 

I like btr]cy«*aitgfff« 

107 6|lCkap, d^U rediafau*. 

rAlmOit opaque, 

< of a deep ttdash 



5a £ 

91 6 

79 6 

!2I 14 



Like beef gltte,btft 
more tf aiispar enti 
Clear; of a dull 
bistre, . •' 



Mi^«ki,«*«~«ti4k*fcM*«*i 



^acb of the above columiw formed a separate table La tb^ 
ongioal ; but it wa» thought it would be ttojra sau^actory to §^ve 
the wbol^ia one vieiv^ sw bese. . 

The |Hreci|iUates^ were each of diflferoAt colour aad^fbrm: 
soB)a ^ere puUerukmt, others filasveiiiosei and others* tbrned ft 
a&agma. 

A& thfr tenacity^ di^ndsy ia some degree, od the wood Kih« 
jecti^ to. tha action of .the g|ue, to. the liquidity of the gluef its 
toBApep^^ture, aad the iiMuincn:. of applicatJoa, tha above, com- 
parison can only be ^onsidoi^d- aa aa approximation to an exa^^t 
#Ca|eiaeat^ 

The soltttioas of BagUsh glue, of muttou, and of veal, had mo^ 
vifiCosUy than tbosa of the otbesa, particutaiJiy of the nest m the 
lollowiag Ihty in which each i& placed according to its degree 
Of fiolalnHty ia ^ual portiooa of boilii^ water ;*-- v 



iSw^g^ud 

B^f arWI wsfti miieed 

floiii«^g|«e 

Ox heel and sinews 



finglilH glua 

Beef Md Slide 9Cyapili*s^ 

M%tum 

Veal 



\ -. 



4l6 Give from various Matertah exmnined. 

Of all tlieabove^ thf English glue is the strongest; that of 
veal the next, and its gelatine the best for medicinal use; Beef 
glue is the least absorbent of moisture, and horse glue the weakest 
of all : mutton glue is' the next to that oT veal in its qualities. 

G I UQ not .only varies according to the animals whence it is 

|Jrepared, but according to the different parts of the same ani- 

.jnal: that noade, for example, from the heek of beef, varies 

much from'that made from its other parts, as may be seen in 

the table. 

M. Cadet attributes the superiority of the English glue to the 
.great care taken by th^ makers to put matters of the same nature 
.in each boiling, and which are soluble in the^ame temperature, 
and furnish gelatine ^equally. 

The goodness of the glue depends on the freshness of the ma« 

.terials, the choice of them, aind their mixture; the washing ef 

them, and the method of boiling, require, also, much attention; 

and, perhaps, the action of the lime on the first materials, may 

l^efttly influence the q)Mtlity. 

The construction of the furnaces is, also, very important in 
ithe manufacture of glue, Mr. C. visited several works, and saw 
none in whicV Ithey were properly formed, 

OUerc$fWM,^^M. Cadet very properly (coiijectvras, that lime 
is an important artide in the preparation of glue. In some 
0maJl experiments ma^et of preparing glue from different 
substances, all that bad pot been limed, absorbed the mois- 
ture of the jftif so much, that they speedily became fl^pcible : 
from this it is prolMBj[»)e» ^ba^ jthe lining add^ to the strength qf 
the glue ; for it if evident, that any M^hich absorbs moisture, 
.must speedily lose its connecting. power. There is reason to 
think, some glue*boilers \ise alum for the same purpose; as, in 
fiome- account of the procs^s lately published, with a different 
view than explaining the manufacture, it is directed to use a 
pound of alum for every hundred weight ef the materials. 

Sea-salt, even in small quantities, increases much the attrac- 
tion of glue for damp : sohie nuiterials, which cannot be got to 
harden permanently, it is suspected, owe this defect to the saH 
' contained in them : indeed all animal substances eontain some 
portions of it; perhaps the action of the alum may tend to de^ 
compose the sea-salt, and form in its ' place sulphate of soda, . 
-which is the most drying of all salts. 

Glue is a very important manufacture, both on account of its 
extensive use in variotis arts, and the quantity exported. - 

The materials for it are becoming- every day more scarce and 
dear; which makes it an object of consequence, to seek for 
others besides those in common use : in tbe pa^r on the Clarifi- 
cation of Liquors, some of those will be found mentioned, "whicl^ 
might be applied to the general manufacture,, as well as to the 
particular article of $sh-glue. A great supply of exqelle^t ma* 



. (r&e from various Md^fials eiemmiii tfi 

lerials might be obftain«d from the ^hale^fishery, and that of ,the^ 
other different sea-animals whic^h yield oil. A great .part of the 
lower extremity of all those fish consists of sinews which would 
make £;6od glue^ together with their fins and tails. Mr. ^Laines, 
of Hull, obtained a patent in November, . 1 804, for making glud 
from the tall, fins, and gristly parts of the whale. There is, 
however, a part of the whale, not mentioned in Mr* Rain«*s 
specificationv not of a gristly nature, which is very abundant^ 
and which, from analogy, seems very likely to be a good article 
for this purpose. 

- Dr. Hunter, in hi^ Anatomy of the Whale, mentions that the 
eutis and cuticle have in this animal very little connexion, 
which in all land animals form but one substance. The cuticle 
of the whale is very thin i and this, from its little adherence to 
the cutis, seamen esteem the only skin of the animal : but, under 
this lies the cutis, nearly an inch thick according to Dr. Hunter; 
and, it is this part that is here recommended, lit is the cutis 
alone of the skin of other animals that is soluble, and very good 
glue may be made from this part of most animals. It is there-* 
^rc so probable, that the same part of the whale might yield glue, 
that it at least deserves a trial : and as glue is now much dearcj: 
than fish-oil by the pound, those concerned in the whale-fishery 
might find their account in bringing home material^ for glue aa 
well as oil. The preservation of the parts of the whale fit for 
making glue might be effected by using lime for them, in the 
same manner as salt is used to preserve fiesh for food ; and it is 
very likely nothing more would be necessary but to cask then^ 
«p with sufficient lime to fill ity^ry interval between eack 
stratum, and absorb all moisture: when circumstances would 
permit, those arti^rles should be- dried as much as possible be- 
fore being casked^ The expense or trouble of taking out a few- 
casks of lime for this purpose would be but trifling; and it is 
more than probable that whoever will make the trial once, will 
always bring out lime in future to prepare those articles. 



^ht Dutch Method of Curing Hcrrmgt.-^TraM. Soc. Arts. • 

Trs busies employed in the fidiery carry, from 4S to 60 tons 
iirgcperal, though $ome are used from that sia^ to 120 tons. The 
tte^ of the larger sort consist of 24 men, of th^ smaller 18. 

The netsare castinAhe erening, and drawn tip in the morning, 
;which last opertiCtion takes three hours. Prom the net the fish are 
^ttt into baskets. 
< Twelveef (h? ciei^ afi^^enxploysd in guttiz)g,.seUin|^ ai^d pacV 
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log'; which tibty caa ^emfilete for btut £t^ idst of herrings in s 
diiy, tbau^b sometimes fi^tea last are taken in the sameitioie : at 
tfcia time the piis «3id gilb are tsaken cut, bttt ^.e roe or milt is 
ahrayaleft with tJic ^sb» What are taken dtirin^ one night, are, 
htffore d)o foiLpwiAg sun-set, neatly and skilfully packed in 
galtea ca^ks, mtk Spanisk or Portague^se bay-salt strewed be-* 
taioen dieou 

, The Dutch catch their iish regukiiiy and early off Hittland, from 
lfae:tdtho# iuac to the 1 6th of July^ becaai&e they arc then 
fattest ; after which, the nearer they approach the coast, the leaner 
and woi^e th^ am. During this time all tbe fre&h -caught her- 
siaiga are tiirown into casks, without picking, and convieyod to 
Hoikund itt the jagert or yachts that accompany the herring - 
Ibussos ; but, after this period, immediately on being got on 
board and gutted, they are sorted into three qualities, maiden 
herrings, fidJl herrings, and shot herrings. The first are those 
tak«a earliest, which, diough weli- flavoured, do not keep : full 
herrings are those taiken at Midsummer, on tiic point of spawnr 
iug : the brand herrings (so called from the barrels which con-^ 
taia tikom being mai^ked with a hot iron) are of the same kind as 
those latter, but so weli packed on their arrival, and so close and 
har-d pressed down, that they do not require re-packing at other 
places, but only new pickle ; whereas the other sorts, not being s^ 
ciosely laid, must absolutely be re-packed : sh,ot herrings are 
those which have spawned, and are consequently tliin and leaa. 
With the t^vo last sorts the busses return to port as soon as they 
have gQit their loading, or find no more fish ; here all, except the 
hffand herrings, are opened, salted anew, i>s-packed, and so 
pi?e6se<I that the contents of fourteen casks are re-packed in twelve, 
which makes a last. This re^-packing, by law, must be performed 
ill public, where strict watch is kept that the spoiled fish be 
earefalty separated from ^ the good, and the latter thoroughly 
pressed down &nd properly laid in the barrels. 

The Dtttch fi«4iery continues (wm the 25th of June to the 2Sih 
of July on the Scotch and English coasts, off Hittland, pairhill, 
and Bockcn; and from thence to the 14th of September off 
Bocfcai>«^ ftcswftiftJ ; aiaiia thede£$^ wato off Yarmoutb, an^ 
as far as the mouth of, the Thames, till the 25th of November, 
when the regular fishery ceases : but herrings are found off Yar- 
moAth tili i£c «iid -ofiaoaaay, ailor wUch l&e jfi^h^M^ i$ ^ofri- 
bited, as the spawning season then commences. 

Theve are two mo^ods^af aaltiaig hemng^, caUeil whito fnd 
wd. ha the former, thdB hecangs, after J:>eing^utlwl 'and wnf b€^ 
arc ekher put in4iO bii^ksts, and salt sprittkled in tbem« h9>^ 
iAsideOittd out, and weiL shaken in 'th^'lia^kelB, :pr.el£e ase put 
ki a .fltcoog jpiokk, which is.p]»feraida« (qk Xivelye or &ftoeii 
. hours, and are well stirred several times, that the dfdlt v»»y pi^ 
aettaia; itef ace that takaa (fcam Jth» pioisH. ^it^isfiilf vxii 



I V 



1 

The putch Method of Curing Hefringi. s^ iQ 

^ackc^.d in barrels, which are strewed at bottom pretty tlnckly 
with salt ; and if there be time,- tliey are neatly laid in strata^ 
always strewing salt sufficient upon Bach layers when the fishery 
is very abundant, this last operation is defei:red till landing, and 
in the mean time they are only thrown into the barrels promis-- 
cuously. On landings they are re*packed and sorted, as before 
mentioned, and regularly coopered, to prevent leaking of the 
pickle, which spoils the fish* Properly, they should be packed 
after being one night in pfckle t when this cannot be done, the 
fish do not keep so well, and are reckoned an inferior sort.' 

Fish that cannot be packed in two days after being caught, are 
^Ited in large heaps, and are Called slabbers^ or coarse goods : 
they are sent home in the schuyts, washed and smoked, though 
not so much as the bicklings, or red herrings* The salted her-^ 
rings hitherto spoken of are called pickled herrings ; those salted 
and packed in layers, packed or harreUed herrings ; and those 
half sal ted and promiscuously packed, are called wrack herrings. 

For red -salting, the fish must be at least iwenty four hours 
longer in pickle, are then taken out and hung by the head in rows 
on wooden poles, in stoves constructed for the purpose, each of 
which generally contains 12,000 herrings. In those stoves a fire 
is made under them with vine-stalks, or any green faggot xVood 
th^t affords much- smoke and little fiame: but no deal or other 
resinous wood is suffered to be used. Here they remain gene- . 
rally twenty-four hours ; and, when they are properly smoked, 
are packed in barrels, and called barrelled bicklings or red 
herrings ; but if packed instrav^, are called: straw bicklings, which 
are somewhat less salted than the others. 

In Holland, the bedt fish are chosen for smoking : but in other 
places the slabbers, or other inferior herrings, ; deemed uufit for 
the usual mode of salting, are only used. 
■ The best red herrings are called, in German, speckbuckUng : 
they are cut open along the back. The excellence of the red 
herrings consists in being large, fat, tender, fresh, properly 
laltcd, pliable, soft, ef the colour of gold, and i#t torn or 
mangled. 



On the Use ofAmiaiUhus in China* 
By M. Le Sage. — Jmm. de Phys^ 



TttE ancients, according to Pliny, made with amianthus an in- 
combustible cloth. There is a sheet shewn in the Vatican, which 
is said to be made of this cloth. At present there is no use made 
I of it in Europe : M. Le Sage has, however, some paper madfe of 

; this substance about twenty years since by M. Levrier, of Lisle, 

of which he presetited a sheet before the National Institute, ^t 
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\^ ^^4 MfWilFftj but >s B^t «j »9if>Qtk ^ cerftmiw pa^er;* 

i't 4^ ^^ §ipK ^¥\4flr ^^9 F^i ^^4 ^^p b^ wpitten on with iftcU 
itt ^s4 »?^^w> iMJ»« inte b^ WtJl g^nnrofJ. I'liU Pfip«r is not 
W^^'^^^y^*^ ^^^» ^^ ^»^WPS >»VU, 9. tinjtpf » clear grey, 
wliicb i# ^JpqJ?»ily ?i*V|«Kl te Ibf cftibon of the g^^p viith M^hich 
il H^ Prtgap^i^. T|i^ leUfif§ writWn oa 11 ^ppe^r Qt* i^ red colour, 
ift^r Ba?§iPf tic gc^. 

14. (4 ^ggft o^s^F\^> if g¥^ ad|:%can|h wcr« u%ed instead of 
gl^e tQ redijce th^ ^ipisi^ih^ft ^ a p«i^«, ihf p^per, then milled, 
would b%VA ^ kf!i\cv poi^i^$i^^, QPf) would be more fit to resist 
tJiQ ftr^. i'I<5 r%g»'«t^ thjit >I. J^vfi^P, of Lisle, was not encou- 
x^g^ in h|| n^a|\\if£v^turG, sx% tkid paper of ^miaiUhus vrould havei 
}^Q\\ qf greijt utility for public d^^S ftJ^d registers»j>i^ice it could 
tqs^t d^9 i^rej from whi^b it ^pijld be completely secure, if enr. 
f ia-j^d i^ c^e% 0,? ^-pvf 1^ of ftinis^ntbws. 

Tl^e u«^ m%da l|^y the CI^^Bf^se of anaap|hu9 i$ qs follows : thoy» 
koo^ tbs^t it if^uir^ ^be niQst violent fire to. vUrcfy it> and that 
it i^ ^t at all alterejl in %^ ort^ft^ry ftf^ i for this reasoji they 
^[idJlfe il^qrt^bl^ furaacei of i|. 

XH«U se^ by M- le^ $e^g% Mr96 in ih^ fom^ of a bollo^v cylinder^ 
t^ne v\ch^ bijl\, a^id six inches ip diameter; towards its middle^ 
iu.t^iiaily^ ^ ciFc^iaF rin^ proje^Ud to sustain the gr^le. It bad 
t>y.Q apertnv«i^ fp^ \h^ ^^.i^es. Thi$ furnace was supported by a* 
sort of ifo^nd d^b with. ^Ptago9Ql FLirL$> \Ybich r^ii^d on four little. 
c^b^ ; tl^Q^ r^ms iy§r^ orna.iB^teti t^^i^b a running border that. 
Qp4u9ed a^, %gTf e%^)tt «&^t^ cof^i^tjog of a succession of small 
qivc^e*, in tba.^^fttf^Qf ?8-eb of vhieh projected a little biuton. 

The exterior and interior of Uya fiirnaee bad Ac poli&b of a> 
&faop^l\ cardj a^^^ its fr£^ctM,fe reaf o^bled that of paat^board : so 
th^t M. ^o Teijftftji,, with whojai M. WSage s^w the remains of' 
this furnace, said, " he cftuld »o^ conceive how the Chinese could. 
^^4^ ft^:^l>o*^'d eonifeftin Sre." A ffftg»ae«t of tbia furnace was 
Q^m^ned aeeuP9,t^}y^ 9,nd proved to b^ enlxneiy amianthus. 
M. \fG Sage sujppo^s tb? Chvi^*<? know the remarkable property, 
W^ch g^ii% %ijr9]ft&ntb hj^s, of gixifiS % coherence. lo nuBute stoney 
substances, which are then unalterable by fire, and use it la 
forih the paste with which they construct these furnaces. 

Tfci* Rfc^P^t^ ^ip^^JFasC^sktb istbestppoyetl by the Boiognia» 
phosphorus, made of it and pounded sulphate of barytes, which,, 
formed into masses, neither alters their shj&pg nqr solidity from 
exposure to intense fire for several hours. 

M. Le Sage suj^posQs* tba,t Ihe^ CJuuose mab^ tb^i^se furnaces in 
moulds, which gives the polish to the outside ; the inside ex- 
hibits plainiy enough the pQjticle* of g^miantbus of which it is 
composed. Thp ccjour of the furnaiCe is a grey, inclining to, ^ 
red : it grows white ia the &Tf^.: in its^srubstaiiCQ it iwte$ solidity . 
\vith lightness. ^ 

^ M. te Sage, co^ckiides wjjji an q,ccount of o^ sort of stuff nvaAft • 

io Chino, res^mbii.^ Pt^nch drugget, whifcb» is fornwid cntirol3f^ 

. of filaments of paper, and posse^cs both supplc^icsiaj^iLs^lidjty- , 
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^b« Cliinfte hard zHe nft c^ff>&kift| paf #r id piekUbfi^^meh 
§^t in length, atid of m^eh ^t^diig^ e&o§i$riln^ iMil ours^ w6^^ 
fiedotints ifor their ^oihg ft^et^ inAtId fhii f)«^ef-d«tb klo f^»ll 
of s6md length. 

^ 06tf^1^tf^i«»^^— B^t^Mfif the o«9« p^i^t^^ ^t Uy M. 1^ 9S|^ fe^ 
a^fdnthus^ it 8e^i»» to b^ d>h ^jt^^tl^t ifik>atMdll f^f tll«)9in| ctflf 
tiblfes fot several pfttpos^^. Th* ftl6iUt>' iWfh ii^lkj^k f^^li 
could be. made in the nl^YV»«^ ^e^'tfb^d iib&te^ i^i t\t^i H!(Mi 
ring no baking, would make their'use very convenient inlabora- 
fone^. 

On the Vse of Cfovi made of Zinc y in Giina. 
£j^M. LeSage. — Smrn, dePkys. 

K^HE ainc, t no WIT in CHina fey £ne ham'e c^^ ioat'enaguCf is not 
merely used to form metailic alloys. They also forih eoin^ of it^ 
of which M* de 'tersan gave M. jLe Sag^ a pi^ce, which he a$-^ 
$ayed. 

'The coin«i9 about ttie size of a fraiic, but hot so ttidt : In th* 
centre is a square perforation, three Kiies in diameter • on tWo 
portions ot the mce, at each sid^e of thij> aperture are Tartarian 
characters ^ on the revei*se there ^e Chinese characteib on all its 
four division*. 

. "this piece broke short on attempting to oiit^it wifh sheers: 
its fracture exhibited the^colo^r and the metarifc lacets of rife* 
Itlhad, in the same manner as sine cast in sniatt plates', a lilfcy 
which, separated in tv^o each piete of m^al. "f his liae to caused 
6y the heatwhict occupies the centre of cast zine. 

This fracture, shewed thit in dl^iiwi^ jSihc is fused to form th© 
c6in : foif wheff ttis meital is drawn out by fdll^rs^ and its graii> 
compressed, it ceases to b^ hrittte, and shews no more grdin r 
xinc reduced into sheets by this means, ceases to cracfcle like tin 
when it is attempted to be broken. Tins demi-metal, fair fpwn 
hardening under the' presswre of the rollers, becomes the imore* 
ctuctile as it is reduced inta thinner latnii7«. 

'fht line of whi^oh tliis coin ie made is very pure, and. burns 
with a brilliant blaze on being' heated to a degree suf6ci«U to 
fuse and make it red : it is suflScient, for this eftect, to bring it in 
contact with the mTf by r em o ving the- whit e oxyd- or ctAk which 
covers it. 

Th«?€^H)d^e pevferale their coiw ht the ^jurpo^e of striAgitig 
thenr oir «ttalt- cords-, 

M. Le Sage also anal^^d- tSfe silver whielPtk^eMfl^*?fe'mp,l6y 
in thcii* jewellery^ and found it^ alloyed with one* hall of copjit^r. 

Obs€f*Datio^8, — ^"Vhe g^ea^ use*mad<p: of ziji'c ift 6hina natiirnl'ly 
8w|;g€s6 it is art article of comnf^rce to tKattfetniti^. T^h^ro 
ar4 Yflst tD^Qi& of itS or<i irf iln^^and^: woUld it ij'Q^;- th«rrfoi-bV be 
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52 On the Use of Coin made of Zinc in China^ 

worth wbilo to make an experiment of .working it here for that 
market ? It seems, from their thinking it sufficiently valuable t^ 
form coin, th^t there might be a considerable profit on thif 
trade : but, even if it were a moderate one, it would be very ad* 
vantageous by adding to the small number of articles, which 
the Chinese take from this country, and proportionally diminish- 
ing the vast quantity of silver annually exported to that part of 
the world, to balance our imports thence. 



On applying the Retention of Temperature of large Maue$ t^ 

diminish the Variation of Pendulums, 
By Mr, J. Whxtley Boswell. — PhU^Joum^ 

As bodies receive or commi^nicate heat by their surfaces, and 
retain it in proportion to their bulk, the mutability of their tem-. 
perature ipust depend on the ratio of their surfaces to their soli^ 
contents. As in large bodies the surfaces are less, in proportion 
to their solid contents than in small bodies, it follo\vs that large 
bodies will vary less in their temperature; and as their variatioi^ 
of expansion and contraction depends on that of their tempera- 
ture, it is also evident that large bodies vrill vary less in their di- 
mensions. 

The degree of the variation of dimension of bodies, depend- 
ing on the ratio of their surfaces to their solid coiitents, can be 
regularly estimated, because it is known that the surfaces of bo- 
dies of similar figures are exactly as the squares, and the solid 
cotitents as the cubes of their diamefers : and as the surface may 
be considered a counteractor to the power of the mass to retain 
temperature, the degree of this retention rnay be estimated in any 
bodies as their solid contents, minus the relative value of their sur-» 
faces; or as the cubes of their diameters, minus the squares of the 
same. 

To shew how much the retention of temperature is increased 
by the greater bulk of bodies, the following table is given of the 
proportions of four cubes in all the before-mentioned respects, 
iVhose'sides are reciprocally as 1, 2, 3, and 4, whence those of 
other bodies may be inferred : — 



A 


Side. 


Surface. 


Change of 
Heat as 


Bulk. 


Capacity 

for 

Heat. 


Retention 

of Heat 

estimated.. 


Feet. 
1 


Square Feet. 

6.. 1 


1 


Cub. Ft. 

1 


1 


1 


B 


2 


24.. 4 


, 4 . 


8 


8/ 


4 


C 
D 


3 
4 


54.. 9 
96. .16 


9 - 
16 


27 
64 
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Variation of pendulums, 53 

The proportion of the surfaces of bodies to. their bUlk depfDds 
also on their fi;?ure : a globe has least surface in proportion to 
its njass of matter; a short cylinder, whose diameter is equal to- 
its height, has less surface in proportion than a cube, and a cube 
thftn a parallel i piped. . . 

From what has been premised altogether, it is evident, that the 
greater the bulk of any body, the less will be its mutability of 
temperature ; and that a very large globe, short cylinder, or 
cube, will l^ave its dimensions very little altered by the fluctua- 
tions of atn^ospherici^l temperature* \ 

To apply the foregoing tacts to the regulation of clocks, it i& 
proposed to adopt the use either of the pendulum invented by 
Mr. Crossthwaite, of Dublin, or that contrived by Mr. Pjnij, 
^descriptions of which are' to be found in the Repertory of Arts) ; 
both which have the power of making the variation of the pen- 
dulum-rod depend on that of the mass of matter to which the 
apparatus is fixed, though they do not contain self-regulaling 
compensating principles, as the inventors supposed. 

One of ^hese pendulums, attached to a large block of granite 
or Portland stone, shaped either 5is a cube or cylinder, which- 
ever would least diminish its original mass, would cause a clocfc: 
to perform with little or no error from the change of temperature 
^f the air. 

Where stone cannot be had, a piece of well-seasoned straight-' 
grained red deal balk, or solid mahogany, might be used for th^ 
game purpose. ' : 

The advantages of this method are, thsit it affords an unlimited 
mode of approximation to perfect compensation ; and that it 
requires no great refinement of workmanship : it can be used ia 
situations where it would be impossible to procure a gridiron 

pendulum. 

On account of the many known impediments to the perfection 
of compound pendulums (some of .which might be removed by- 
forming them of simple metals, instead of the mixed metals now 
in use), it is proposed to try pendulums of other constructions. 

Huygens's circular pendulum is recommended for experiment, 
and two or three others, on similar principles, contrived by 
Mr, Boswell. lluygens's pendulum consists of a ball slispended 
by a string, or chain, 'from the top of an upright circulating axle 
(which ball of course flies off by the centrifugal force from the 
axle). Its movement is rendered isynchronous, by a plate 
.shaped of a paraboloidal form attached to the axle, along which 
the appending string comes in contact, and which thereby causes 
the ball to perform all it^ gyrations in a conoidal parabola, 
which, according to Mr. Huygens, will have this effect. 

Those proposed by Mr. Boswell, instead of the plate and 
String, have rods, or troughs, projecting from the circulating 
axle, shaped in a parabolical curve, aloug which the regulating 
ivcight slides or roils. 



si (M tkeVAmtidfi of Pendulum, 

ThAt witft th« {Mir&botkal ro<ts is reccmiiti«ifd«dd0 s fcjrtTator 
'ft>r tniU-w<>fk, if iKUide oli a scale mtable to trhat it is requrrtfd 
ia perform. 

Besides Qie^i Mr. fe)ftwell hd^ tk^ prop<:>se(}, for «xpeifimeiit, 
a new oscillatory pendulum, consisting of a cylinder r-olling on a 
€ydotdal cavity ; to Apply whicl\ to a clock, it i« <>ftly necessary 
fo. hav« art bori^ntal vrire proceeding from eacb of the aj^s^ of 
the cylinder to the bottom of the pendalum-rod, and joirved bo1& 
to it and the axit. Th<^ generating circle of the cycloid used, 
ishould have its diameter half the length of a peifdulum*-rod' cto 
Ibe udual construction. 

iThe variations, from change of tetnperature, ift this roHrngpett- 
.^nlam, would merely proceed from the cycloidal curve, varying 
i» i^eo frdm this cause ; and as this^ would be very minwl^ )n 
hseif, and a» the cydofdal che'cks of Huygens's clocks, whidh 
trere subject to the same variatioti, i^erc fo^nd to perform e^- 
fsremelj well, it is presumed this would be a good mode of 
constructing pendulums : and, at all events, the changes that 
i^6«kl take platce rn it from the foregoing cause, would be 
UMieh less than those m commoft peHdulum*rods, from theif va- 
fi>aiik>« in leiigtb. 
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Madder Lake, a ^ne and durable Red,^-Trans, Soe, Arfs, ^e. 

SttL H. E. Ei»OLEi?r«LD has procured a lake from madd<*r 
<ff a! very line Colour. He xvas induced to try experiments of 
fhi* rta*ufe, <yn account of , there being rto red pigint-'nf in use suf- 
ficiently permanent ; and he made trial of madder for this pui*« 
poiCy because it is known to furnish a dye less subject to change 
ifom ^xposui'e tb the air, thart other vegetable colours, and that 
aH' the- rtladdi^r lakes htthcrto used, give only a yeilo\v red, or 
pale opatjue pitik, without clcarncafe or depth of tint, which ff^a!db 
(Jhem unfit iat water-colours. 

Process Jhr tSis take^ 

Tw«r omiccs of tfie? fitlest Du^ch madder, called ci*op rtladder, 
should* be enclosed in- a.bagcapabfc of hoWi'rtg three oi^ f6vev 
firtitSS t2iat quantity, atirf beaten in a marble mortar with a, rtiarbife 
pestle, alonj with ahotrt a piM of Cold soft wateV, which,, wh^n 
beconic very o]:pque, should be poured off, and fresh water put 
on-; about ftvt piiils* of M^ttttft, ill tliis^ manner, ^v!tt* extract aH thte 
<?olouf. 

If^t tinged water should then be put! itito » copper veteel weH 
<h\ned^or one of earthen^ware (for the use of iron should be eafe^ 
fully avoided in the whole process), and heattd^tiii it' jtlst liOitt, 
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Madder Lake. 35 

then p6iircd into an ear^ben irfissQl, and att^nce troy of alum, 
<Jis»6Qlved iu a piiU of boiling soft water stirred well ipto it;^irft^ 
this, an ounce and a- half of a saturated solution of mild v«getable 
alkali should be gently poured in, and the whole well stirred 
daring the operation ; it should then be left to settle, and when 
cold, the clear ^yellow liquor above th€ colour may be poured 
off; a iiu^rt of boiliiig soft water should tbert be well stirred in^ 
and, wlien cool, tbe liquor eeparated by filtration through paper, 
in the usual way. 

Boiling. water should be poured cm it in the ftlter, till it 
passes through of a light straw colour, and free from an alka- 
lino tfiste. 

The colour should then be dried gently, and will, ivhen quite 
dry, weigh iialf an ounce, or a fourth ' of the weight of the ' 
used. 

The above proportions of ingrodionts, and the whole process, 
Sir H. Jfnglefield found the best, after many trial^; 

That in which the alkali was omitted, gave a darjs dull red : 
the remaining liquor gave a fine rose>colour on the addition of 
alkali, but which was deficient in force and depth. 

That in which hot water was used in the trituration, gave 
a darker colour, but of inferior tint, and less in quantity. 

And that which wa^ left to infuse for a few days, daring 
which it fermented, gave, when treated as above described, a 
much lighter colour. 

The Smyrna madde? gives the finest colour, but less in quan- 
tity, which is owing to the great dryness of the root when it 
arrives hero. 

In a trial made with the fresh Dutch root, the colour was of 
av'ery beautiful quality; and this induces Sir H. Englefteld to 
recommend the planting of madder, and extracting the colour in 
the large way from the- fresh root for the use of dyers, by a 
similar process, wherein proper triturating mills and stain^pcrJ 
should be used ; for whidi he recommends the common cyder-* ^ 
mill in the ftrst part of the preparation. In the common way of 
using this root, a gr^t Quantity of the colouring- matter is still 
l&h in it; 

Yarioiu specimens of Dutch and Smyrna madder lake, pre- 
pared as described in the different trials, were presetited to 
the Society ef Arts, and one mixed with oil, and another with gum, 
preparod by Mr. Ncwn>an, together with testimonies in favour of 
the colour, from Messfs. West, Turnbull, Opie, Turner, Daniel, 
lioppner, and from Mr. Cotman and Mr. Munn. 

The gold miidal was voted for tki^ discoTety to Sir H. £. Engle- 
field. X - 
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Oto tie Discovert/ of a Mine of Manganese^ and some rieio PropeHtei 
of this Mineral. By.Dr, Wm. Dyce. — Trans, Hoc, Arts^ SfC, 

Dr. Wm. Dyce, of Aberdeen^ has communicated to the Society 
of Art^ the discovery of a mine of manganese in his vicinity, of 
great extent, and very fine quality. He thinks that the veins of 
tills mineral commence at the banks of the Don, and ran thence 
from south to north to the sea, where it is found in the form of 
dt black sand, from which he thinks, with the other usual mate* 
lials, a cheap glass might be produced. Having frequently found 
specimens of manganese in the interstices of granite rock, the 
Doctor uses this fact as an argument against the received opinion, 
** that where graiiite abounds, metals are not to be found." He sent 
a cask of the manganese to the Society of 'Arts, with some speci- 
mens of othei* minerals, the most remarkable of which was a piece 
^f malleable iron, found in the centre of a lump of manganese 
oxyd* Dr. Dyce also communicated a singular use of manga- 
nese, which appears to be his discovery, and promises to be 
valuable, both in itself, and in the hints for similar applications 
of it, which it will probably suggest. It consists of a " Pro- 
cess for separating the pure from the base metals." 

For this purpose two parts of powdered manganese (oXyd) arc 
to be mixed with the impure or compound metal, which should 
be previously beaten out thin, and divided an^ cut into as small 
parts as possible, to expose the greater surface: the whole is 
then to be kept- " in a sufficient heat," for a short time in a 
trrucible ; when it will be found converted into a brown powder. 
This powder is to be mixed with an equal portion of pounded 
glass, and then fused in a crucible, when the perfect metals will 
be found at the bottom in a state of '* extreme purifi/'' 

The Doctor mentions the following machine, which be used 
for washing the manganese, as enabling two men to do as much 
as ten without it: A hollow cylindrical vessel, fixed on an axis 
in a large trough (somewhat as a grinding-stone is) so as to re* 
volve in water for the greater part of its bulk, is forjned of small 
iron bars, nearly approaching each other, attached to two drum- 
heads; a small ^ooris contrived on the surface of the cylinder, 
so as to close with an iron rod passed through two staples : the 
manganese, turned round in this for a few minutes, is completely 
separated from all foreign particles. The cylinder must be 
lifted out of the trough to empty its contents, which requires 
two men to perform it. Dr. DyCQ -thinks a lever or simple 
crane might easily be so fixed as to enable one man to do the 
same ; he rccommencfs the use of the implement for other pur* 
poses, particularly for cleaning feathers. 

The gold medal of the Society of Arts was given for this dis- 
covery : certificates of the quality of the manganese being equal 
to the best American or Devonshire^ and to that got from Loa* 
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Mine of M^mganesCj S^c. BT 

•bft it JtxO iptt lOHi were* received from Me6si$, Teaaiit, Kiipx, 
tn4 Co. Olasgow, and Mr. JaiAes Ferguson, Aberdeen. 

06ictvati(m3. — The Doctor does not mention with what metate 
he tried the above separating process ; but it h probable it wa^ 
Some alloy of gfJld or silver^ as those arc geheraWjr the ihetaks 
taHed ** perfect.'^ 

U is hiost likely tbid process might b^ usefcil in separating 
i>ther metallic compounds also, particularly when one of the 
component parts was much more easily ojtydaled th»h the other ; 
but experiment alone can determine this: at e11 events, this 
£act is h^^hly valitabl^i ^ 

The discovery of the mine of manganese is of the more im- 
p^rtanc^, sinct Monsieur Gateran ^as fotrod o«it that tine mi-' 
^ral fohns'a <;ompoHent part of steel, and should be added 
to iron for its formation^ best German steel b«ing oompqsei 

Irbri - *• S!6,S4 

IMiittganese • fi,l6 

Carbon - • 1, O 
The value of this mineral to various manisfactfii^seeflns every 
^ar increastngj from the discoteriet of its fi&rther application to 
different arts. 

^M i Ht } , \ i niiii. i iu i i I Jil l iniiti'i ni l ii "ii' i ri'n i ^iji mr t'n i r i i ii i i lagggga 
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Talc. — Trans. Sod 4rts, S^c. 

^ Thb Sllvft- medal was voted, by the Society 6f Arts^ to J* 
^achlachkn, Esq; of Calcutta, for his <fom muni cation -relative 
to this mineral, awl the method of dying the Corotnandel red. 
Ilr. Machlachlan mt^ntions that the hills in Mhar, and other 
jpiarts af, India, contain iitimense quantities of talc of mica, the 
lame us what is commonly csdled Muscovy glass, of which the 
tetives of India and China make very splendid lanterrts, and other 
titensils, fiiid also use it calcined in medicine, for cough and con- 
tumptioni It is used in silvering the Indian paper for several 
j^ttrposes of ornament, and nmny other usesj not here specified. 
The price is there six rupees for the maund of 84 lb. split into 
Ifheets of two lines ifhitk. Mr^ Machlachlan think* it might serve 
fcr many useful purposes here, and be brought over as ballai^ 
*t a very small expanse ; a sp^imen df it which he sent, may be 
leen at the house of Ihe Society^ 

The process folf dying the red is sotnething similar to that for 
d)4ng the Turkish red, of which so many atccounts have beeki 
lately published. * " 

The matters us^d for pr«p*?»nc the cloth and making it talfe 
the Colour j Are lime, cougee (a kind of starch), buffalo's mtHt, 
Iheep-dung, ging^Uy^oil, arid ash-icy ; atid the coflfotiring mat- 
ters are chaya root^ r^ W9ud (not d«iicri%iM>, «nd inyrilifaurfmi 
or galls.. 

HO. I.~TOt. t. 2 
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Bui as neither the chaya, red wood, nor gingellyoH, can fat 
easily had here, it is imagined the farther detail of the process 
\Vould be useless to any dyer in this country, especially as it is 
probable the chaya root, which is the principal dying ingredient, 
would lose much of its virtue, in the length of time which must 
elapse from its being gathered in India to its exposure for sale in 
an English market. 



' Improvement in Topography, — Tram.Soc.Arts^SfC. 

John Churchman, £sq. (member of the Imperial Academy 
of Petersburgh), sent, to the Society of Arts, an account of an 
iipprovement in the construction of maps and charts, by drawing 
certain lines to represent horizontal sections of the country at 
different elevations ; which elevations he proposes to have a 
mathematical relation to the distances at which those lines arc 
placed asundier on the map, or else to denote a certain number 
oi feet of elevation by the same distances. 

By a similar method he proposes to describe the soundings 
of harbours, rivers, &c. 

Thus, in the map of an island, if four of those circuitous lines 

should appear (which would thus somewhat resemble so many 

concentric circles), and that 100 feet were fixed on for each 

stage of elevation, then the highest part of the island would be 

.understood to be 4-00 feet above the level of the «ea. 

In like manner, if the chart of a harbour had in it five of 
those circuitous lines, fixed at the soundings, which the addition 
of two fathom in succession for each line would produce, as 
they proceeded from shoal to deep water, then the greatest 
depth of water in the harbour would be understood to be ten 
fathoms. The silver medal of the Society was voted for this 
contrivance. 

Observations. — This is a very ingenious Improvement, but would 

.be attended with much trouble and (expense on a large scale. 

As particular circumstances would probably make it necessary 

'to take different intervals of elevation for most maps done in 

this way, and the recollection of the mathematical proportions 

mentioned, would be troublesome both to the drawer of the 

map and the person who consulted it (notwithstanding the sim- 

•plicity of those proportions), ft appears to be better to follow 

.Mr. Churchman's example (in the topographical plan sent in as 

a specimen) than his precept, and denote, by figures^ placed at 

.every respective circumscribing line, the elevation which each 

^was to represent above that immediately beneath, which would 

.prevent all inivistakes, aQd make the platf easily understood by, 

:fvcry qiic at first glauice.of the eye. 
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A cheap Sea Dam, — Trans, Soc. Arts, Sfc. 



The Rev, Daniel Pape (late curat6 of Rye) received th« 
Ijold medal, from the Society of Arts, for the. improvement of 
^ye harbour, executed under his idirection. 

It has feecn long esteemed a great object to have a shelter 
for vessels near the Straits of Dover : and, before Ramsgat© 
liarbour was brought to its present perfection, large sums of 
tnoney were laid out for the improvement of Rye harbotir ; but 
the sand thrown up by the sea has ^ways been too powerful for 
the means used to prevent its accumulation : and, Binqe the 
establishment of Ramsgate harbour, that of Rye has been found 
€o inferior, and was reduced at last to such an unserviceable 
state, that the tonnage, which used to be paid to its trustees, by 
the ships passing, was, in 1795, trJ^nsfe^^ed by the Trinity-House 
Boards to the use of Ramsgate harbour. There was, however, 
a sura of ^6000 left in the hands of the Rye trustees, with 
which they determined to make another attempt at rendering the 
%arbour serviceable, and accordingly .advertised for plans for 
this purpose: two were proposed at the appointed time, one of 
which Mr. Pape states to have been impractieablftr and his own 
to have appeared 60 unlikely to succeed, that he was obliged to 
take the whole risk of the attempt on himself, before the trusf- 
tees would consent to put it in execution* 

The natural course of thei rivers or estuary, at Rye^ runs round 
a narrow neck of land before it discharges itself into the sea, and 
is much nan^ower across at the point of this neck than father up ^ 
and the bar, having formed about this position, left deep water as 
usual above it, to whicb it was Mr. Papons object to n^ake a pasr- 
sage free to the sea; his plan for^hich was to cut through the' 
neck of land a new channel, and Xo close up by a dam of cheap 
stracture the former passage over the bar, iji order to force all the 
water in the new direction. 

This dam wasformed in its lower part in two parallel ridges 
close to each other, like the double roof of a house, which were 
covered over first with straw and then with hazel faggots about 
thirteen feet long ; and tKe whole was well pinned down with 
piles, which were . united to each ot-her at their heads by pieces 
put across the direction of the faggots, which seem from the plate 
to have lain at right angles to the- line of the bank : when th|s 
was no far completed, Mr.^Pape formed another bank, on the top 
fof this, by filling up the interval between the two ridges^ and 
covering the whole in the same manner as described. It wa&. ne- 
cessary, 'Mr. P. observes, to do all this in one tide, and to have 
the pew cut rcfidy to open a| the same time i all which was exQ'* 
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cuted witli exactness, and complete success: for, though before 
this improvement vessels of tfty tons couitt not come in without 
difficulty, ships of two hundrccl and fifty and even three hundred 
tons can now get in at spring tides, \o much huA the new cut 
deepened the channel. 

The new cut and dam were pxecuted in three months m the 
1iji)ter seasQnr for l^is trouble in directing which work, Mr. Pi^ 
states to have received but twenty-five guineas clear, after payw 
ing his ftssistfltit: th<; expenciB ot ths-work w^« only (ovr hundred 
•nd eighty pounds. 

A pier^iead on the east of the new. cut, and two jetties to thfi ' 
irest, were, after "if ards added by Mr. Pape's recommendatiou, (9 
secure the cut from reyerti* g to the former state; thi* part of thfi 
work post three tboui»^nd pouHds,. a>nd wa^ executed in a Vi^ry 
inast^rly maj^ner by Mr, Sutherland^ who, it is to b^ hoped, ba4 
eomething n)ore for his trouble thfin Mr. Pape had tor his } wh<v 
without CQtisidering his- time or trouble^ w^i^^ ^^^ certainlj^ 
considerable, or his invention^ which also demands recompeosei 
J9 every w^y entitled ^o pri'per femuneratjoii for the greet public 
benefit, proi^tired by his exertions, of a harbour in this situatioi^ 
§f it even sho old prove of temporary advantage ; but it it per* 
jnaneutly remains in its present state, the public advantage wU^ 
he immense. 

^bseroationjf, —The method oi formin.^ the da<a \n such a che^ 
aund yet efl^ctual manner, <ke^r\e$ chiefly fo be i^oticed here, al*' 
lisrding an exalnple of high vakie for works in sifiuiar sit^atiolia. 

Wc are sorry to be of opinio)^ that this imrprovement of thff 
barboar, howeVcr beneficial for tbp priasent, w^ll not long conti* 
feue so: 4U ;the various plans which have bei^ t^iod oi) thi^ 
*hflrboiir».haye at first performed "well, as thi« dpe's now$ but be^ 
ibre long (notwii/hstandifig aome of them were directed by eor 
pincers of the greatest abiiiti^) new bai^ began to form in thu 
liew entratDces, and in the end the aands prevailed oyer al). 

The example .of Raai$gaDe bafbdur, ahd -the complete siicceas 
of the meains used furr.pretiervipg iU depth, (^U no great d^staiioi^ 
from Rye,) if seems, should mal^e i.t pl^«>r to the trust^s wh^ 
^9tdps to pursi^e to obtain ihe same adt'iintages for their ow^ har-^ 
hwiT. Ine harbours also of Ostend and Dankirk, ther^ is peaedii 
to belie^^, are kept clear by simiUir methods. If, howe¥f r, theiic 
khooild b6 something ia the nature of ihe ^ituatipin of Rye hai^- 
^our, that jendcrs these methods unpfacttoable, oi: die trustees 
•«hoiild not choose to adopt thenii, ti is no greal: presumBlion 4k> 
predict, that ail temporary e}q}od ken tfr will uHimaiely fail of sws- 
coss ; and .every thing short of ^lese Aieasui'es nust l>e consi- 
dered as such. 

As far as .can be judged of die situation of Rye from a niaf , 
it aeeitis much better posited than Ramsgate for the execution of 
the vorkib ndceaaury to co&liBae a pefmaoeflit dioplh cdf ipvaiar^t 
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f^ ch«ap rate. So that it seems to rest with the trustees, whe-* 
ther they will have a propeT harbutir tftere or not, or wjth tliose 
3vho should supply them wiih adequate sui^i^ i'or this |)>urppfi(e. 
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If a. Javu^ Ratmnsok, of Derby,, pfcseotod amodeloC thi^ 
Ifeachinj?, to the Soci<Jty of Artb^ for which h« received tie silver 
^da) and. teij gmnes^f He yepel th« oaftchine for several yuaiV 
jfuid has fou«d it m«ch mope eff^ct^ial and expeditious in redocing 
|h«€<)loip to extreme ^oeness, Am th« \\^\m\ method, and mttch 
less ii^iifious to the heaUh of xha worhni^ who irequefttiy Kos 
lione as-m^ch with ijL ii^ ^jbi^ bo^ra w h^ qonld in tvrelve with 
ike mjf^Wef f^^^ sifiki. 

Th« ijw^iqf^^xmsiftepf a4Ij8ft qylindier of black aiarble, $i!C- 
^ee& iBQhe« ai^d a h&lf ^i^iiifietler, a^ lour aJid a hidf .thie3cnes#, 
with am ayle traversing its ceufcre, <tku8 so mtwjhai' resembling a 
fOaftfn^n evrtte*,s4«Bdtimne). Jtis suspended G^jr-aiim^teir fr»me, 
^ a vertijpai fo$itijG*a, a«d turned round in the saaoe ma^n^nw by 
Itwi-nch: a (?^)nc<ive fwepe oi Haarbfe i» ipirovided «ot the sawe 
J^re^th %$ |,h« circ\i}air atm^*, fermiog a s&gment of th^ saitttJ oir- 
.<(le ot)e thijKi -of 'i-he <iirciiMpf©reaee ia •extent: this, jiv4iicfei:hfty 
hie con^dered ^ thp muUt^r, is fitt«d iitto a piece <rf solid wood 
'4>f fiii»iliur.#h*pe, ^D«iB end cif wteh is secuwpd ioasciy by a hinge 
fMT <5»the^wti»^ to the frftuvf f .tWe »other ?*rd, rasing over Cbe d4^c«l«t 
ftottfe find s^Ajpfhorvled'by it» 4s ♦fiait^wr preiscd down on it by alon*- 
^^ring bent oye* frota thp oftpoaite ■extremity off the stand, and 
f«ptlated as. IP it^|>resWfe «^y a screw, wlM>se end turns against 
jthe concave muUeri a flight trame of ir©n in froat, moveable 
fn ^ k^ng^i kH w4ich it is secured to the frajne, supports a scra^ 
l^er, fof takJog off the eplour, fona^d of a piece erf watch-spring, 
'yrhkb i* tur.ned back ottt oi the way when not in use.* Mr. R. 
thunks rth« pi^fmiar grindstones might be made mudi kirger«thaii 
that he tised, to advantage, and that one of two feet diameter 
poj^tii not occasion too much labour to ufne man to turn it : he 
4S0iDpi^^ that in ihis inachitie there are epventy square iiKrhes of 
iWijrface-af .'the poncaive mulleir in constant work on t*e paint, 
^ffbtile in ifehe coi^moii jivuller hot more than sixteen square inches 
JKfic usually iri contact with the slab. The machine will be ibund 
equally serviceable for the colours ground in water as for those 
HW?epar^d -witii oil, - acoqerdin^ to Mr. &., who liighly recommends 
lits wo to -all colou3*nien. 

Mr. &. advises, ;in making up the colours in bladders, to in- 
sert a bit of -qutll or reed in the neok of the bladder, which wiFl 
thMS hind better in tying ; and, admitting of a secure stopper, wrfl 
be move- cleanly and less wastel^l than ^c usual method of stop- 

fiiog ii»tb 3a Jiaili and keep the colour. more safe from the air. 

■ ■ . • • ■ . ' ■ ' 
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'Easy Method of shifting Ship-blocks. -^Trans, Soc Arts, ^c^ 

The gdd mpdal of the Society of Arts was voted to Mr. Robert 
Seppings, of Chatham Yard, for ' his method of constructing 
blocks, to support the keeh of ships, so that they can be easily 
ffaifted or removed. 

This contrivance consbts of a block about five feet long, 
^oped beneath from the centre to both extremities in an angiie 
of five degrees and a half, so as to form two inclined planes, be^ 
twa&n which ^.nd the bottom of the dock a wedge is inserted at 
,^ch side, each of which wedges is about three feet in lerigth 
(from the scale), and formed of cast iron, with the acute angle 
0i five degrees and a half$ th^ sloped bottom of the bl^cU is for^ 
tided with a plate of wrought iron ha}f »n inch thick ; and the 
Attorn of the dock bos also a plate of iron three quarters of an 
inch thick in the wake of each block, so that the iron wedges 
Act against iron both above and below.- 

The ship, being placed on blocks of this construction, ts to b^ 
weU supported by proper shores when the blocks are to be shifted; 
after which the wedges are knocked out by battering-rams, 
striking, their haads obliquely at each side alternately, in the 
manner which common wedges are usually loosened with a malK 

Mr. S. found the battering-rams much improved, and the 
work greatly facilitated to the men, by having two small wheels 
(fixed near the striking part of. the ram, about thirteen inches 
diameter each) ; the blows were given by these rams with more 
exactness, and they were found particularly serviceable in re^ 
|)]acing those wedgerblocks again under the keel, when t|ie workj 
was completed for which they were removed. 

The action of the wedges was sufficiently powerful to raise a 
ship from her shores. The battering-rams seem (from the draw^ 
ing) to be about twelve feet long, and to have had eight men to 
work each of them, as that number of cords ape attached to each, 
to move them by» 

A dock was fitted at Plymouth for the use of these blodcs, in 
August 1801 ; and the contrivance was found to be so service- 
able, that, after other docks had been fitted up Ht Sheernoss and 
Portsmoutli with similar success, directions were given in 1803 
for the general use of Mr. Seppings's wedge-blocks in all his Mt^ 
jcsty's yards. 

With these blocks twenty men are sufficient to suspend a first-* 
rate man of war : the operation of liftingin the common method 
would require no less than Hvt hundred men, which is a vast 
saving of labour : besides this, the use of the wedge-blocks saves 
mpch time, which is the more important, as the saving of a day 
often prevents the loss of a spring tide, by wbich a fortnight is 
gained ^ whjch in war time is of a consequence that frannpt hg^ 
suf&cicntly .estimated. . 



Shif 'blocks easitii shifted, £^ 

Captain Wells, of the Glory, 98 guns, had fids constructed for 
the top-gallant mast of that ship, on the same principle : Mr« 
Seppings, also, tried the same in other ships, l^ld they were found 
to ansWer perfectly well in every respect. / 

The part of the top-gallant mast which rested on the Hi^ was 
formed with a double slope (in the same manner as described ia 
the account of the blocks). The half of the upper part pf the fid, 
from the middle to the extremity, was cut so as to form it like a 
wedge : when in its place, another wedge was driven in betweea 
its other half and the top-mast in the mortice, and this wedge 
"was secured to the fid by a pin, which went through both. By 
Udding the top-gallant masts in this manner; they can be struck 
at the shortest notice, without -slacking the rigging, which fre- 
quently might save them from being sprung and carried away. 
The angle for the mast wedges should be about 20 degrees. 



Improved Chin-Lock, — Trans, Soc, Arts^ 4'C* 

Mr. GEdRGE DoDD, of Duke- street, Portland-place, presented 
to the Society of Arts a gun-lock, so formed, that it could notj 
^y any accident, go off at half-cock (as, the more forcibly the 
trigger was pulled, the more would it impel the catch of the sear 
Into* the cavity of the tumbler) ; and in which, also, the danger of 
missing tire, by the tumbler catching at half-cock, was prevented, 
by the sear being so contrived as to be kept back by the trigger, 
till the half-cock cayity had entirely passed it. By these means, 
fire-arms may be rendered more certainly efficacious, and less ' 
liable to occasional accidelits, in a simpler and less expensive 
manner, than by most methods before used for these purposes. 

The above effects are produced, principally, by the shape and 
position of tlie scar and trigg<*r. The tail of the sear hangs nearly 
in a perpendicular line over' the back of the trigger, which, in 
that part, is formed into a double slope beneath it, the highest 
part of which is directly under the face of the sear. At half- * 
cock, the posterior slope of the trigger presses agaihst the tail of 
the sear, which, thus tending to force it back, causes the catch • 
of the sear (which moves in a contrary direction from the tail, 
lit the opposite side of the pivot) to press more strongly against 
the tumbler. 

But, when the lock is in full cock, the tail of the sear rests 
agaihst the anterior slope of the trigger'; and, when snapped off, 
it darmot pass the ridge of the trigger to regain its first position, 
befbre the half-cock cavify of the fiimbler has entirely passed 
beyond the line of the sear-catch. 

Mr.'Dbdd obtained the silver medal, and ten guineas, for this 
invention from the Society of Arts. 



Ihipfment to enable Skom^er$ to tfatk in A ^MfiMlig niMt: 
IrnxMed hy MtSkoi. Holdm:*^TfAn^ Sod, Arts, S^t. 

Vitrt tN guineas were given to Mr.Thos.HoIden, of Fettle woriKy 
Sussex, by the Jiociety oi Arts, for contriving this inj|ilfemeri£. 

Il resembles a stand such as is used for reading-desks : at th^ 
top of Vvhich is a small block of wood, excavated so as to form t 
proper bed for iht lastj and the moulds or instruments. Used it, 
taking boots^ which are kept, firm upon it^ by a stirrup of end^ 
lcs$ strap* 

The hollow block is joined into aiioth^ef piece (whifch (fofc 
taects it to the stand), so as to admit of a vertical ftiotioh ; and 
it is retained, at any angle,* in this motion, by a circular catchy 
ivith notches foimed in its side, to fasteait on an iron catch prc^ 
jecting from the lower piece; This lower piece is shaped into & 
•mall cylinder beneath, which enterii^ into a hole iormtid for it 
in the top of the pillar of the stand, permits the hoUow block to 
he moved ground about ^ without stirriog the stirnd; so that^ by 
the combination of these two motions, it may be plai:ed in any 
"position. 

Behind the hollow Uockj and on a level with if, an horisonial 
piece of board is[ supported by a small pillar^ rising from one of the 
feet o£ the stand^and secured firm by a brace to the stand itself; 
this board supports the tools aUd implements wanted^ ready ^ 
hand for the workman's tise»' 

1 he design of this Invention is to obviate the necessity o^ 
using that very unwholesome posture in which shoemakers are 
accustomed to work ; Which compresses the lungs and bowels m 
such a manner, as to occasion consuniption, inanimation of 
bowels, and a variety of other frightful complaints. 

The efficacy of the alteration of posture permitted by this in* 
strument, which enables die workman to stand at his work, is 
-very well proved m the case of the inventor of it; who has pro* 
duced a medical certificate, that he was, for many years^ so sS* 
&cted with bowel complaints and piles^ that he was under th^ 
necessity to leave gff his trade entirely, if he could not x:ontrive 
to work standing ; and that, since he hAs nuide use of this im* 
plem^nt, his complaints are entirely removed^ and he i$ so inir 
proved in flesh and countenance, that he ^' looks not like the 
Kuiic man;'^ and, for some years, has had no <^ccasibn £oit 
medicine. He has made many hundred pair of shoes oa thil 
$tand, and recommends also its use, as *^ the qnickeit «raj of 
closing all the thread 'Work/' 

ObseroaHous. — ^Tlus implement might be juade still mot«i sim(>le^ 
by leaving out the part .used to give the hollow block a circulaf 
motion, which does not appear necessary, from the facility which 
the workinaa has^ when standing at it^ to place ^himself instantly 
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Impiement/or Shoemakers to work standifig, €5 

%t any side of his work he pleases ; and it seems, therefore, it 
would be full as little, or rather lcs3, trouble to him to let the 
instrument- remain untnovcd, and turn himself round instead of 
it, as tQ stand still whiie he turned it about. 

A wooden vice, of a proper height, fixed, to. ajHtakc, and se- 
cured even by a wedge, if a screw should be deemed exjpensive, 
v^ould also hold a last in any position required for the work- 
man. 

These circumstances are mentioned, because th<^ invention is 
highly valuable, and whatever can tend to render it cheaper, or 
enable t}ie wqrkman to procure other instruments for this puri^ 
pose, which chance might render more easy to acquire^ or hi$ 
fancy make more agreeable, must be of use. . 

It would be a matter of great humanity to persuade other 
p^ders of workmen as well as shoemakers to work in postures 
less injurious to their health than those they are in the habit of 
.using, some of whom use them without any apparent reason; 
for instance, tailors, who coujd full as well perform their work 
standing o;* sitting before a table which supported it, as by coil» 
ing themselves up into a form equally preposterous and useless, 
^and still more injurious t^^^ tbajt used by shoemakers, as it 
compresses and deranges ajl the vital pa^ts still mo^e, while at 
^le saQfie ^nve i,t cppples their \\fnbs in the manner that causes 
thai peculiarity .of gait for which they are ridiculed. But such 
is the' force of custom, that sickness, pain, and ridicule are en<r 
durecjl, rat}).er than change a useless posture, which nothipg but 
^he total absence of cha^r^ and tab)es cai) excustp, a;id which cai^ 
now serve no purpose but to prove the antiquity of the profession 
to have preceded thp ipyention of furniture c but, as this is a 
point no one will dispute, it is to be hoped some- of them will 
have sense ^npygh to lay it aside ; and tl^t ^m^ masters may 
be induced to provide tables at which men might work either 
sitting or standing, a? they chpsp ; who woifld iin^ their account 
in fhis piece of humanity, both in haying ihp work less inter- 
rupted by change of hands, in keeping it njore clean, si)d pro- 
bably also in ojhpr particular*. Much might be f).dded also here, 
with propriety, as to the humanity of having \york-shops of all 
kinds, where jnany men woj-k^ together, better vpntihited and 
Jarger, to improve the healtli of workmen, but that it is feared 
the observations on this subject will be thought already too much 
extended. 



Simple and cheap Repeqting Watch, —rTran^' Soc, Arts. 

JVIr, Eljl^oj, pf Aylissbury-s^ree^, CJerkenwell, received thirty 
guineas, from the Society of Arts, for his invention of a repeat- 
jngrwatch, in which the mption is performed with much fewer 
parts than in any o}I)f r, l^y wl^ich h^ is enabled to redup^ tbf 
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price so low as tfight guineas for a good repeater on fhis principh!^ 
et to add the repeating- work lo another watch for three. 

The method by which this repeater is so mticfa simplified, U 
by the use of a single party which is so contrived as to perform 
die operations of several : this is, a flat ring, or ccntrelesa wheel, 
•f nearly the same diameter as the watch, supported in its place, 
M as to admft of circular motion,, by four grouved pulHes placed 
round its external circumference, iathe same manner as the part 
hi common clocks whitrfa denotes the moon's age. This part is 
put in motion by turning the pendant, whose extremity is formed( 
iBto a small vertical wheel, which works in teeth cut on the ex* 
l^mal part of the flat ring for almost a third of its circumference. 
The lower part of the ring contains the pins, at right angles to 
}tt face, which lift the hammers for striking the hours and quar^ 
tfert ; the internal part of the ring contains indentations ot rc^ 
^larly increasing depths, which, receiving the tails of the levers,^ 
whose other extremities are pressed by their springs against the 
liour-flrnail and the quarter-snail, is by them prevented from mo-? 
ving beyond a certain degree proper for the time : atter the penn 
dant is tttrned, the ring is brought back to its first position, by a 
Box^spring, round wich afir>e chain is coilf*d, idiosc extre^iity tH 
connected with the inner part uf the ring. 

By turning the pendant to the left the hour is struck, and bj 
(uming it to the right the q.aarters are repeated ; and the return-, 
jng spring just mentioned^ is made to operate in both directions, 
by its chain passing between two Ihtle puilies, which on eithet 
Ifide convert the direction of the chain to the line qf traction of 
Aft' spring. 

By this it is evident tbis singly flat ringperfbrftis all the follows, 
itig operations. 

1. It receives the motion for striking^ the bout frotn the pen- 

dant. 

2. — The same for striking the quarters. 

5. It carries the pins, or teeth, which lift the bour-baifamet-^ 

4. — The same for the quarter-hamrafer. * 

5. It contains the indentations by which the hour-snail ope-i 

rates on it by its lever. - 

6. — The same, by which the quarfef-snaiV opetMes dft it 

7. It carries the part that recoils the movetnent whi^h t^lfe 

the hour, to its first position. 

8. It carries the part, for the same purpose, for the (J^arter- 

movement. 

9. It contains a cavity, which moves ovpr a 6xed pin, that pre-i 

vents the pendant from turning it too fiar* 
In this ring, the same parts, in three instances, are maJe to 

jterform double opere^tions, by whicb tfimplkity of constrnetion 

ito iarthei^ advatAsed. 
0*»er»«rfew^.— It is fey simfilifytng etiglflesjiby tolifcing fewer paiiR 

^£n«i an •pmitiea efiOfy todi^ tkai ttwf itt^ba^^ |tncn^ 



iSmpie and cheap Rq^sativg Wakiur^lbtiiprofoei Sdfity-Valve, ST 

Jbdge is «nno*(L Those who iirst attenvpit the coitipositiaii of 
tew engints, aad in general aid ignorant mechaidsu, think tk^ 
noire whscfe, levies, puiMles an<l springs th«y put in aa engine, 
the mom they ai£d io its efficacy a^nd ^beanty ; «nd, «ome in thns 
may go so lair that they hewihier tbexase^ves, and, imagamng a 
eert of iikagiira^ power inherent in wheels und fi|priugs, prefttxine 
tihat a cevtain qoan^ty of them h the only arequisite to prodoee 
^o]» than a perpetual Dnotion, that is a power so increased in 
hokh/oiv^ sandtpieed, as ^eatly to exceed that of'tlie first movft' 
in hcrth particulars. 

Bttt in the instance hove described , the pcpmsTot simplifying 
eeems to be carried to its gieatest «xteat, vrithout in the least hi* 
juriag the efficacy of the engine; by whiok a maslerly contri- 
vanoek shewn, that reflects Ihe greatest honovr on the inventor.' 
Indeed, the invention, m this respect, is carvied to such perfec- 
tion, tiatt.it woald tempt one to pronounce, that it is impossible 
to further Amplify repeating- work, if it was proper for the li« 
mited knotwledge of man to define the iMunds of possiinlity. 
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Improved Safety • Valve. — Trans. Soc, Arts, ^c. 

The silver medal of the Society of Arts was voted to Chevalier 
A. N. Edelcrantz, by the Society of Arts, f<?r o-n improved 
safety-valve for steam-engines, which is contrived to operate 
so as to regulate both inter;\al and external pressure. 

The principle of it is .the woiti^g two valves in tj«e, or placing 
a second valve on the common safety-valve. 

Jk^ ^afety<rvalve, whi<rh op^ from within outtwards, hAs a 
f:ylindricaj irod projectkng from its centre downwards, on whick 
the pocket of a second yalve slides smoothly, but pei^ctly aift- 
tight; which is pressed vp.agjfiinstthe bottom of the drst valve 
by ^.spiml.^ffing, whose k>wer extremity sestfion a aut screwed 
to the bottom of the i*od. The surfaces in coatftct of the two 
9Q.|v«s«.re ground so aatP>tQUGh quiite close, and tikvee or nK>re 
perforations 4tns mac^ .thixm^^ the upper valve, so a5>to adaait 
the action of tl^e atmosfihiere on the lower valvie, but of. that suae 
which leares a sufiicknt part of both valv«s ia contact, and subt- 
s|»nee enough between these apertures to firmly sufvport the cy^ 
linfirical JTod* 

Oiiservaiiom.rn''TlM adivanttge of this contiivaace is, that it 
Hocasions b^t one perforaticui in the boiler for the two valves^ 
nnd. may save seversd parls of the apparatus necessary for fittii^ 
Up two nnpftrate valves* The only objection is the difHculty of 
regulating the pressure of the spriiig to the propto degree ; as^ 
from its position, it is not easily come at, and that a spring, in a 
ftlaco so.'^ipoBed to <^»n^ of temperatuiie and snoisturf, would 
soon go-ocit of o^r; but if it should 'fc« found of much iiene&t 
to vae a.dbDuUetnite, it would nol be woty iMficult to c^ntsivtt 



6s Improved Safety'-Vdhe* 

. the same effect to be produced by a weight as by the sprfju^f 
^ and even to have that weight outside, and make it act ako' in 
. keeping the other valve down with, sufficient force ; which might 
. be done by making the cylindrical rod proceed from the lower 
. valve, instead of the upper, and make it pass upwards through a 
socket in the upper valve ; to the upper part of which socket two 
small puHies should be fastened, ovei* which two chains or cdrds 
. should pass from th^ rod of the lower valve to a circular weight, 
• perforated so as to slide freely up and down the socket of the 
upper valve. This weight would then both act to press theiipper 
valve down, and also, by the chains over the pullies, to pullf up 
the lower valve : Ihe socket might be cut at either side dowiv- 
wards to form a receptacle for the part of the chains that had 
passed the pullies, or grooves might be cut for them in the rod. 
, Chev. Edelcranitz mentions, " that he found red copper the 
best toform the piston with, when the cylinder in wMchiti^as 
to work was of brass ; for that the expansion of the first being to 
that of the latter nearly as 10 to 11, the superior temperature of 
the piston was thus 'compensated by the inferiority of its ex- 
pansive power." 

SSSSSSSSSSSBBBBSSlSSSSSXSSSSSSSSSSStSSSSSBSSSSSSmSSSS^ 

On exhibiting the Electricity of Metals xcithout the help of any 

Condensing Imtrumait, 
By Mr* Wm. Wilson.— PAi/. Joum. 

: Mr. WiLSOK, when preparing to repeat the experiments of 
-Cavallo, relative to the electricity obtained' by the c6ntact of 
metak, was induced, from certa.in circumstances he had ob- 
served, to suspect that it was not the actual contact of the metals 
.which produced electrical signs, but the separation of the metals 
from the contact. 

It appearing evident to Mr. Wilson, that if the contact was the 
jcause 6i electrical signs, the whole of the effect would be pro- 
duced, however few the points of contact were ; but that? if 
the separation was the cause, the more ex^tensive the coi^tact 
was, the more powerful would be the signs of electricity on se- 
parating the metals, he conceived it would be a good method, to 
^ut this to the test of experiment, to sift filings of another metal 
1th rough a copper sieve, fornaed by a thin sheet of copper pierced 
full of small holes, just large enough to permit two or thred 
particles to pass at once, so that the stirface of contact should be 
yery great with a small quantity of metal. -, 

. Half an ounce of zinc filings sifted in tliis manner on the cap 
of an electrometer, produced a divergence of Jthe gold leaVesrof 
near an inch ; which induced Mr., Wilson to. try siove»>of othor 
inctals^. with various metallic filings: the resnl^ of nrhich expe^ 



Slednciti/ of Metals wlfhoui Condensing Thsfrvnients. 6§ 

tim&hts arc inserted in the following tiable, where P stands for 
positive electricily,* N for negative, for the absence of effect, 
S for strong, W for weak, V for excess of either, or the word 
very, and M ft^r middling. 

As in all tdose experiments thefe was a large surface of 
contact, and the electrometer only was used ; but, in those made 
by Ckvallo and others, where the contact was small, electrical 
signs could not he made to appeai* without doublcrs and multi- 
pliers of electricity; Mr.' Wilson thinks there cannot be adotibt 
of those signs being caused in his experiments by the separation 
of the metals from contact : — 
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' On Extinguishing accidental Fires in Ships, 
Py Mr; Alexander TiLLOCH. — PkiL Mag. 

■ Mr. TittbcH begins his paper on this Subject by some ac- 
count of the theory of combustion, in which he takes occasion to 
itatc, that fire is more supplied from the oxygen of the air 
^n from the combustible body, and that wrater may itself act 
ai an iucitcr to fire, instead of extinguishing it, when exposed ta 



HfufBcient tpmperaturei in eirfcumsliaoces wl^kh ^W 4ec o»| i m# 
it into its pemtitucnt gase^ hydfOfi'p> a comkystible^ ia4 
•^fygei) the only supporter of fkime. 

Mr. Tilloch states, also, that water acts &6 a^ es^ttogtii^hef^ 
merely jby interposing ittjelf betweei^ the flaine and tl^e .air« and 
excluding the latficr, thus acting '* as a wall of separatian be« 
tween ^ buruiag materials and the atmoephere :^' for thi$ 
Feason he recommends mixing saa49 or moiild, or clay« with th« 
vatcr employed to ei^tingiiish fire, to render H^ ^S&ct in thH rev 
^ect n>^e powerful. 

Mr. Tilloch strongly states the ^uperi^)^ efifMy pf iH^tting off 
all communication between the burning bodies and the atmo« 
sphere, as the most certain means of fjtopfking conflagration 2 
wtierefore. when this xal^es plac^ in a ship, th^ hatches shiwld.be 
closed; and all hands employed in stopping every crevice, by 
which the air could pass to the bujniag body, with oakum or i^y 
oliier matter : by which means the ship would become " one 
large e;ttinguisher," and the fire go out when it had consumed 
the oxygen of the confined air. By this method, if the fire forced 
its way through the lower deck, it might be stopped in the se- 
cond deck, by closing the ports, hatches, and all other aperture^ 
belonging to it in every direction. 

To hasten the consumption of the oxygen of the confined ^ir, 
Mr. Tilloch recommends, before closing the hatches, to light as 
many other fires below, in pots, pans, and other vessels, as time 
will permit, and also to light up as many candles as possible, 
each of which consuming a gallon of air in a minute, will assist 
in sooner rendering the enclosed air unfit for combustion. 

Mr.Tillochalso proposes, that a quantity of chalk or lime-stone 
should be stowed on board, and also an adequate proportion of 
vitriolic acid ; by means of which a quantity of fixed air might 
be produced which would aWo assist in extinguishing the fire. 

When the flames are stopped by these means, caution must be 
uspd to carefully ventilate all the enclosed places by every pos- 
sible means, before the men arc suffered to go down, as oth^r\v(ise 
th<eir instant suffocation must ensue. 

When a fire takes place above deck, the use of water mi](ed 
with sand or mould, is recommended ; and the strewing sand oil 
the decks, three inches thick, both to stop a#id prevent fire in that 
part, and to form a road by which the men can gel at the' 
burning body, so as to apply mops wet with the above mixture 
to it, which Mr. Tilloch thinks would be more effectual than 
the effect of a fireiengine : in tbis qperation, the application of 
the mop should proceed from below upwards. 

Itisialso advised to separate the part of the >ship wh^re fires 
are .most ;likely to inriginate, from the rest, by air-tight partitions 
(cdr lMAk-)bcads),so that i^-hea a fire happened theie, it would bf^ 
only necessary t0 cLoM tftnd xauUc up the eatoaMa to thi» fiuft jU»> 
ptttiiiwt. 
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\t b also recominended to eoTor tX\ the tipper works ivitk ' 
^eC-<:ot)pc(Tf Xo prevent their taking lire by any accident whkll 
tnight hl^ppen on deck, and to enclose the masts in thetantc man** 
Iter, having metallic chains added along the'shrouds^ to secure 
Ihem in c&*ie of the rigging being btii^ned awiy, 

Obteruttiotu.'^l^mv^ are 909iie matters in this paper which wiH 
appear so chimeric^) to a nautical i»an, at to make him set muck 
less Vallate on the rest than they deserve ; but still, als every tking 
ivhi<;h may assist to subdae to d neadt'al an eneitiy as fire at sea sboold 
be kiHxwn^ and as even discussion on this subject may be of use, 
the beosYolest view» of. the ituthor should be ma^ie as public tsB 
|tos6ible. 

Water certainly operates to extini^iab fire, by excluding thi$ 
^r^ but then it is not the otily way in which it acts lor this pur* 
pose : it puts out £te 6y ceo^i^ Me bwmmg body tAko^ or (to 
|B^th« mode of expresaion adojprtod in the original p^)er), by 
abstractitig caloHe from it, in passing to the state of vapottf^ 
which is thought, by most, to be the chief way in which water 
puts out fire ; therafore, it Wout<l be useful to throw waiter, 
not only oq the burning wood, but on that which was growing 
hot. 

The sand ici»d caf^h recommendesd to be brought oa board tfr 
be Biixed with the water, woukl^ unless stowed on deck, hA use*> 
}«», for there would not be time to hoist them from below in catiib 
of fire. The rolling of the ship at sea, would make it impossibie 
10 strew the deck three inches thick with sand, as advisinil ; and 
tke stowage it would take up any where weuld be objected to : 
ihe same ebjiectioR would hold against the .chalk and vitriol add 
to produce fixed air, to say nothing of the tmpoBSibtUty of pro^ 
ducing this gas by these meatus, sYjfitciently speedy and abundant 
t» be of any great usa ; and, to a sailor, the very proposal of the 
methed wcmld appear so abstird^ that he could be hardly induce^ 
^ven to make a trial of it. 

What ia aaad of dosing all pas s aggSi 6w» the burning bodi«s 
to the atmosphere, cannot be too much enforced : this, -sailors 
would agree to readily, and, in a great measure^ already are 
aware of. If time would permit, and if the fire-vessels could 
be properly secured from doiivg mi^chi^f, it would also be' useful 
to light more fires below, before closing up ; but coiifusion oeca- 
llotied by Che fire, >tifould probably make this a dat)geroas at- 
tompt, and it would be such aa sailors would not readily ttstt^ 
t&(o: Aevettheless, the idea seKm^ so good ^ that the proposal of 
tt fiaitth^^r extension of it shall be here vetittired'on a mt>rc an- 
JUVged s^ale ; whkha%, to have-oTie or more hatches construetcd 
fl^th well-fitt4ttg valines openlrtg upWante ; and before ctosing up, 
whejQ a fire beloiv could not be subdued by effusion of water, tt> 
lny a tt^ui^i^Of ^fipO^d^f , wilh «i slbw match, in s\i€h a; manner as 
fid det fii*fe to it aftet the V0ilVe-hat<jhe8 were laid down 5 -^c effect. 
|tf Dl» ^f l^aiiioSi of Ib^ gMpollKl^1ro>MA b^ ttOi only to constime 
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a coBsidcnible part of the oxygen of the enclosed air^ but also to 
blow out a large portion of it through the valves, which would^ 
from its .speedy operation in destroying and removing this vital 
support of fire, tend to make the latter cease in perhaps the most 
et)'ectual manner. It would be no difficulty to lay the train of 
gunpowder so that it would go off in succe>si«'Q, and in si!ch mo* 
iterate proportions as would in no wise risk blowing up tbp deck : 
ftnd, indeed, saucisses of gunpowder, such as arc used in military 
mining, might easily be prepared on board for this purpose, to have 
ready when wanted. Though this seems a nicer operation than 
the other, yet sailors are so much used to manage gunpowder, 
and so well aware of its po\vei*s, that it is probable they woul4 
iiave no great objection to make trial of it. 

The dividing particular parts of the ship from the rest, whick 
has often been recommended by others before, would be of exr 
cellent service, not only for facilitating ihe extinction of fire, but 
in preventing danger from leaks, and strengthening the ship ^ 
but yet, such is the aversion of seamen to all divisions of the 
bold, that it is to be feared no plan of this kind will ever be 
adopted. 

To the covering the upper works with sheet-copper, tlie exr 
pense would be a material objection ; and it would be of little 
avail, if the decks were not coated also: but this would render 
them too slippery for the sailors to stand on them except in calm 
weather. 

When a fire took place ia the lower part of a ship, the method 
of extinguishing, by excluding the air, might probably be 
effectual ; but, if this happened on the gun-decks of a vessel, it 
IS feared that the number of ports, and other passages for air, to 
be closed, would render the attempt mostly unsuccessful. 

It should, however, be tried at all events, as the least chance 
cf relief is of consequence in such desperate circumstances. 
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^ Method of ascertaining the Tonnage of Ships hydrostqtkalhf* 
By Mr, J, Wiiitlet BoswE^L.—fif/?, 4rts, 

Thb ^ommon method pf calculating the tonnage of ship^ 
being allowed to be very inaccurate, a number of other means 
have been proposed for this purpose, some consisting of different 
modes of measurement, of wbicl| Admiral Chapman's is generally 
esteemed the best, sonie of various mechanical methods, an^ 
one, by forming a vessel entirely according to regular geometrical 
curves, in all its different sections. 

Five mechanical mctliods, for this purpose, are enumerated.; 

in tije first, tonnage is found by floating the vessel into a regulau- 

^ ^{lapcd dopk, dfawin^.off ^1 tk^ wftter, and 4Uing.the do«:k agw 
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ftom A reservoir (which held just enough to fiil the dock to & 
certain height); then, by remarking how £ir the water ros6 
ftbove that level, to calculate the tonnage. ^ 

In the second method, a large square iioatine cassooh is used 
for the same purpose, in which the vessel is placed, the gatei 
closed, the wat^r pouted out, and then, by the drau^t of the 
(bassoon, the tonnage of the contained vessel is ascertained. 

The third method is the first in miniature, performing the same 
operation wrtli a niodel of the ship, formed according to a regular 
^ahs, and a cistern, as is effected in th^ first, by the ship itself 
and the dock. 

1'fae fourth method, is to fill the ship with walier, ahd pump 
it out into vessels which hold a certain proportion bf a ton. 

And the fifth method, is to find the tonnage by loading the- 
♦cssel with a weighed cargo, or with actual weights. 

The two first niethods would be very fexpen^ve, both in pre- 
paration and execution, and very difficult to be performed ac- 
curately; £he third would be liable to great error, and very 
troublesome and tedious in the performance ; and the fourtn 
and fifth would be very laborious, and of course costly, for vessels 
Of arty considerable iite. 

The' new method, proposed in this paper, which appears not 
to be liable to those objections, is founded on the different 
draught which a ship will have in salt water, and in fresh water, 
or water less salt. 

This is a circumstance with which every seaman is well ac- 

iitiainted^ and many have eVen witnessed the sinking of bodies in 
rcsh water, which floated very well in salt water. It pro- 
ceeds from the difference of the specific gravities of th# salt water 
arid the fresh, which is usually computed as that between 
10S7 and lOOo, which is equal to a twenty-seventh (within a 
joiinute fraction) in favour of the salt water. 

The proceedings for ascertaining thfe tonnage on these prin- 
4fip1es, differ a little according to the priority of the use of the 
iresh or the salt water, in the examination of the difference of 
draught of the ship in each. 

If the draught in the salt Water be first noted, then it is directed 
to mark carefully on the stem and stern posts, the height to 
which the water rises, by driving a nail, or other pointed in-* 
strument; at the exact water-line : after this, the vessel is to be 
floated into fresh water, on which the draught will be increased^ 
and the marks covered more or fewer inches, in proportion to the 
draught of the vessel ; then to take out part of the cargo of the 
ship,' either into a lighter or on shore, which will cause the vessel 
to rrse ; and when enough is taken out to bring the marks again 
to a level with the surface of the water, then weigh the part of 
the tSLTgd fakeii out, which can be n6 very troublesome pro* 
breeding, as it will not exceed three or four per cent of the weight 
of the whole carg^: aft^tUs, adeertalti tfa^ difi^iNice of the 

uo. I.— TOX. £ I. 
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difference of the specific gravities of the fresh and salt water, hf 
carefully weighing the same measure full of each in accurate 
scales, if it has not been done previously. 

By these operations, the' actual weight of the difference of 
gravity of the ship in fresh and salt water will be .ascertained, 
and also the proportion which this difference bears to the weight 
of the whole ship : whence the weight of the cargo may be 
determined by the following calculation ; — ' 

Divide the weight of the measure of fresh water by the dif- 
ference of the gravity of it, and that of the same measure of 
salt water; and, by the quotient of this, multiply the weight of 
the part of the cargo taken out; the result will produce the 
weight of the whole ship and cargo. 

FrOra this, the weigtt of the cargo may be found, by deducting 
from the whole weight of ship and cargo, the weight of the shipi 
when empty, which may be ascertained, by the process described, 
when the cargo is taken out ; and this will give the tonnage of 
the ship, if she were loaded to her load-water line, as she should 
be. 

If the draught of the ship in fresh water be firstexamined,it will 
be necessary, when it is floated into the salt.iyater, to put on^ 
board additional loading, to depress her to her former level 
in the fresh water. This additional loading being weighed, the 
same proceedings and mode of calculation, already described, 
will ascertain the tonnage. 

To make the method more clearly intelligible, an example of 
calculation is given : suppose the measure, containing a cubic 
foot (in which the, water is weighed, to ascertain its specific 
gravity), holds 1000 ounces of fresh water, or 1037 of salt water, 
and that the part of the cargo moved from or to the ship (to 
bring it to the same level in both kinds of water), was found to- 
be ten tons : 

Then divide 1000 (the weight of the fresh water) by 37 (the 
difference of the gravity of the fresh and salt water) : this will 
produce Sz-jf ; which multiply by ten tons (the weight of the 
moved part of the cargo) and you will have 270-|y, for the weight 
of the whole ship and cargo; from which deduct the v,ci£;ht of 
the ship when empty, (which suppose was found to be 70\^- tons), 
and the remainder, 200 tons, will be the tonnage of the ship. 

Jfa roughness of the water should make it difficult to ascertain 
the exact draught of the ship ; this may be remedied by using a 
small bent tube passed through a trenail hole below water mark,! 
near the middle of the ship, and rising a foot or eighteen inches 
above the level of thewc^ter; a sni all float sustaining a light 
index put into this tube, will show the level of the external 
water very little affected by its roughncts. 

Every river of any note communicating with the sea affords 
situations for examining the tonnage of ships in this manner : but 
diQ most convenient place for this, is where there is a floating 
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dock near the sea, which either is, of can be occasionally, filled 
with fresh water. If this method should ever come into use, 
it mijrlit be expedient to have a few tons of iron ballast itt such 
situations, each piece of which should be cast of the same 
weight, to facilitate the computation of the weight of the mpved 
part of the cargo. 

The difference of the draught in fresh and salt water vill be 
about a twenty-seventh of t^e whole draught of the strip, which ' 
will be from 4k to 6 inches in vessels of 14 feet "draught, and 
moro in proportion in those of greater depth. This "diifference 
will be sufficiently conspicuous; but if it be desired to render it 
more so, the same methods used for multiplying the effect of the 
rise and fall of mercury in barometers might be applied to the 
bent tube, before described, for this purpose. 



Accdunt of the Terformance of the Ship Economy, hvitf according 
to iHr.JoHN Whitley Bosw/lll's Patent ^—rRep. Arts. 

The construction cf this ship is described in the Repertory of: 
Arts, Vol. 1st, new Series, page 430. Its design is to enable 
the builder to u^ much smaller and straighter timber thaais 
usual, with, equal strength, and tQ supersede the u^c of knees : 
by which the increasing scaFcijty of large hhip-timuer, so dan- 
^rous to a- natio^ whose chi(?f strejigtb is in its navy, may in- 
future be entirely remedied. The following account of the per- 
formance of this ship at sea, will no doubt bo interesting to those 
who know the importance of improvements of this nature in 
Baval architecture. 

- Extract of a Letter from Capt. Alex. Smith, Qom^^^^r of 
the ^conomy, to William X.u§hington, Esq. part owner. 

Sir, Grenada; 

I have the pleasure to infoim you of the ship Economy's safe 
arrival herC) with convoy, yesterday evening, We had one gale 
of wind on gur passage. The ship performs as. well as it is pos- 
sible for a ship, is remarkably easy ^t sea, sheers and sails well, 
and is perfectly tight. In the ga)c of wind this Kperyier man ojf 
war sprung her. foremast; the Robert Aylward, ditto ; a brig 
(master or brig named Swinger), lost both her top-masts, and 
parted ^onvoy in lat. 14. 39* N. Qur ship behaved extremely; 
veil, ^.nd never straiped a rope-yarn, 

(Signe4) Alex* Smith, 

Besides having these good qualities, the ship sails remarkably 

fast ; as a proof of which, having been detained in the Thames, 

for part of her outfit for twenty-four hours after the West- India 

.fonvo^ sailed (when outward-bound) ^ shp afterwards passed by 
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9io6t.of tbem before they reached Portsmouth, w^ was oocqC 
the first vessels which arrived in Portsmouth harbour. 

Mr, Boswell adds to this account, that he can point out ixn-« 
proveinents on thfe construction, within the limits of his p^tenl^ 
^Qce the gilding of thi& vessel, so as to make it iftpre CQUve? 
nient for stowage, aad in other respects better. 
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*Qbmvatms on Mr. Jo»it SiateV* Patent jqt farmng ifm 
MAggwg aiut Qa/>i» ^Skifi$ of MekU Ckms^-r-r^B/qi* ArUn 

>!«'• I^LATiflt obtaiQ^d thif P%Xmt in January, isftCH;. the tit]« 
is a sufficient description of his object. 

The design is no doubt a goad one ; some experienced captains 

<tf sbip$ k^^ noentioned it as ^cb long before the p&tetit wttt 

obtained. It is even better perhaps than the patentee is aware*, as 
in all probability even the first cost would be Wss for standing 
jigging of chain than of hemp, from the high price of this latter 
article. Th» chief objection is, that the chain is not sufficiently 
elastic for standing rigging; but it is very possible to obviate 
^his by the addition of pru{>erly-constructcd springs j and some 
^gree of elasticity may be given to the chain kself, by forming 
it with spiral links. The danger from lightning might be easily 
removed by proper conductors, as Mr. Slater observes. 

It is the opiAion of an experienced captain, that iron chain shrouds 
should be served with old canvas well greased, and spun-yarn ; thii 
would keep them froni rusting, and make them more convenient 
to handle to th^'men. Mr. Slater does not propose the use of 
chain^for running rigging ; and probably it would be best to uso 
hemp lanyards also : but while the design is mentioned as very 
(eneficial^ it i3 proper- at the same time to observe, that Mr. 
Slater's patent cannot extend to the use of chain, either in the 
place of cables, or for slinging yards ; for both which purposes 
it has been employed beyond the memory of roan. Mooring- 
^ains 9re to be ibund every where ; and several ships bring out 
^ain to moor by, to save their hempen cables, which is a very 
good And economical practice. West-India ships often ha!ve 
their lower yards slung with chain ^ naval ships have always ha<l 
chain in addition to the hempen slings, and no doubt oHiOr ships 
also. A West-India captain has slung the three lower yards of 
kis ship with chain, in a new method, by which' they were much 
more moveable, ' and would go about fiarther, than with hempetk 
slings ; and used only two fathom of chain, which cost but eleren 
shillings. The ship is expected in the Thames in a week or two. 
The same captm also used chain he.wsersi in.tbe West Indies, 
several ye^ars ago, imkI speaks much in favour of them* Many 
lu^cei i(^,taii<;e9 mj^t bQioeAtioaed'olthegQ^d e&cl af Uiai^fi 



Qf cliains, and of their having been used before for these prur* 
poses; with which perhaps Mr. Slater was cot acquaidtcd. 

We are not acquainted with any instance of chains having 
bo^n actually used for standing rising, though it had beea 
proposed by the captain above mentioned, previous to the year 
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On Mr. CLaTFtBLD'« Parent fxr separating Soda tmd Pfaaikfrom 

their Sulphates and Sulphuretg. Dated Nov. 1 HO^e.-^Rep^ Arts* 

In Mr. Clayfields process^ the sulphate of aoda, or «oapei^a 
black ash, is reduced first to a sulphuret by heating it in contaef 
with charcoal in a red heat till it fuses, and by frequently stirf 
ring the mass in the usual manner : after thrs^ more charcoal ts 
eddedy to form the whole into a paste,; and then either lead, 
litharge, or oxyd of lead, is added ; which forms an arti<ficial 
galena with the sulphur, and leases the alkalis united to car- 
bonic acid. A low red heat, frequent stirring, addition of 
charcoal, and intimate mixture with the lead, are essentially 
iieeeaaaix]^ to ^e success of the operation., 

The mass, after this is broken up, exposed to the open ah* for 
%^veek or ten days, and then the alkalis and other sails separated 
.by lixiviation, which will leave the suVphuret of lead behind; 
The neutral salts may be separated by crystallisation, and the 
alkalis obtained by boiling-down the solutioD. 

Tiro parts the weight qi charcoal to three of sulphate, amf 
fcre parts lead to four of sulphate, are the proper proportiont 
leqoited to effect the decomposition. . Black ash requires less. 

(Hmonatioita. — A similar operation to the above, contrived by 
Bf • I>ie^, haq been published last year in Van Mons's JouraaL 
It effects by the agency of oxyd of lead, and other metallic sub« 
ttaacea, in the wet way^ what Mr. Clayfield's performs in thef 
dry way* 

Id this method, after the sulphate is reduced to a sulphured 
ky the process used at St. Denis, (which is done by the agency 
of charcoal and carbonate of lime, in a manner somewhat simi' 
bur to that above described for the same purpose,) the mass is ' 
lixiviated, and to the lixivium, while in a state of ebuliittonr, 
veil pttlveiised serai-vitreous oxyd of lead is added in sufficient* 
quantity. This oxyd separates the sulphur from the alkali, and 
forms with it insoluble sulphuref of lead : the oxyd changes 
6rom a sed to a dtlep ehesnut colour ; and the lixivium becomes- 
clear as purQ watery and will then precipitate the nitrate of lead 
whtte^ ajBdtho sulphate of copper a beautiful green, which be- 
fore it threw down of a dark chesnut colour, in the state of 
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?.I. Dize found also that the oxycl of manganese bad tbe sam^ 
property, of purif)ring alkaline sulphurets, as the oxyd of lead ; 
which, besides being less costly, has the valuable property of 
serving several times for the same operation, after it has been 
freed from the sulphur by calcination. M. [)iee also asserts, 
that oxyd of manganese decomposes sulphuret of barytes by a 
similar process, and gives, the barytes a considerable degree of 
causticity, removing the sulphur from it, and 'torifiing with H 
sulphuret of mangsinese. 

. The soda and barytes prepared by this process are very pure, 
and <rorae. to a very moderate expense. 

If what ^l. Dize states is correct, this property of manganese 
adds one to the several valuable uses already discovered for this 
luineral. 

Whether the process, by the wet, or that by the dry way is the , 
best, demands experiment to ascertain. Each may have ad van« 
tagcs for pajtjcular purposes, no doubt; but Mr, Clay field's at 
least may be relied on, which is not always the ca^e with j)ro- 
cesses that come to us through the mediuqi ef French publi- 
cations, 
* ■ • .• ' 
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Jccount of, and Observations on. Specifications of Patents piAUskeA:: 
in the Repertory of- Arts and Manufactures in 1 805. "^ 

Besides the two patents last recited, the specification of fif- 
teen others have been published in the Repertory of Arts, in the 
(our first months of this year. Of these, Mr. Porthouse's, of an 
engine fur hackling fiax and hemp, and at the same time carding 
tow, dated October 6, 1804, and Mr. Browri'sj of a machine 
for manufacturing lace net- work, obtained May, 1804, cannot 
be accurately described, without the expensive plates given in 
the above work ; to which we must therefore refer those who 
desire to see the specifications correctly copied.' Indeed, any 
detail of them without the assistance of plates, would be very 
little interesting ; of Mr. Brown's^ for instance, little more would 
be known from such a description, but that the engine con- 
sisted of certain additions to that species of stocking- frame, 
called the Vandyke or vvarp*frame, wherein there is a thread 
to each working needlcy^ which causes a warp similar to that in 
a common loom. . . 



Mr^Hoo^'s Patent for aTkrashing-Machine. Dated Oct(^r, 1804. 

This resembles that most generally in use, in every particular,, 
except thut the rubbers, or parts that strike the grain from the 
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fetrav,' arc attached to the cylindrical, frame (which brings them 
ixund .successively into action) by a sort of hinges, instead of be* 
ing fixed to it firmly, as in the usual way. . This, Mr.. Noon as- 
serts, makes the engine work with less friction, and consequently do 
more work with less power, and cause less injury to the straw; 
and therefore if it will separate the grain as effectually as other 
engines, it will of course be preferable, to them. A cbnlrivance 
is added for preventing any damage to the machinery from the 
horse which moves it, going back ; this, though a useful ad-* 
dition to horse-mills, is entirely on the same principle as that 
in the common roasting-jack^ which admits the jack being wound 
up, without giving a reverse motion to its wheels and pinions. '• 



Jfr.^ Woxfe'5 Patent for Improvements in the Construction of 
Steam-Engines, Dated Jan, 1S05. — Rep, Arts. 

Ma. Wolfe's Specification gives an interesting account of facts 
relative to this important machine. He asserts his having ascer- 
tained, by experiment, ' that for every pound the expansive force 
of steam adds to the pressure en a resisting square incb^ that it 
can expand itself to so many times its volume, and still equal 
atmospheric pressure. Mr. Wolfe has given a table of tempera- 
turje necessary to produce certain degrees of pressure, ^nd of 
steam. The pressure begins at five . pounds to the inch, and. 
that of condensation at five times the contraction necessary, 
for equality to the force of the atmosphere ; and both continue 
from. that to 40 degrees increase; for every degree of which in-, 
crease the temperatiiVe ris^es about 1-f^/legree : beginning at 227 J, 
degrees of heat for five pounds pressure, apd ending at 282 for, 
forty pounds pressure to the square i;ich. 

Mr. Wolfe has two methods of applying, these facts- to use,, 
In the one, a smaller cylinder and piston is added to the largo 
cylinder, which serves as 9^ measure \)f steam for it; if the pres-? 
sure of the steam be ten pounds ,to the inch, the small cylindcir 
should be but one tenth thesi^p of tke large one, and so on in pro- . 
portion. And the steam passing through the .small cylinder isr 
contrived to be conveyed to the large cylinder in portions equal, 
to the capacity of the foVmer, which afterwards expands itself 
in the latter so many times its former volume as the one exceedsc 
the other in size. 

The other method consists in closing and grad].ially opening 
the passage of the steam-pipe, so as at first to perform, what Mr. 
Wolfe calls '* wire-drauing th steam,*' and not to admit tfie whole 
quantity of steam intended, before the piston had performed a 
considerable part of its stroke.. t 

As in both these methods it is necessary that the .temperature 
of the steam should not be diminished, Mr. Wolfe proposes to' 
prevent this, by making fires urrder th0 cylinders, the steawi-Civ^es ^, 
of which should then have safety-valves. 
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ObserDoiians. — If any advftotage can be obtained by thus meM.* 
faring the Bteam^ and the latter method can effect it as \?ell ms 
the former, it is preferable; because it avoids any increase to the 
parts of an apparatus, tvhich are already necessarily extremely 
numeroiiS) and which it is desirable to simplify rather than render 
more complicated. 

A similar operation to this Iftst was long sinc6 adopted by JSfr* 
Watt^ in bis engines (though perhaps not with the sam6 de* 
ttgn)^ in which the admission of the ste^m was stopped before 
the piston had made its full stroke, and the piston afterwards im-' 
felled by a diminishing impetus, similar to that caused by a re-* 
Coiling spring, from the expansion of the portion of steam 
included in the cylinder. Mr. Watt has contrived an ingenious 
diagram, to illustrate the increase of power gained by managing 
the engine in this manner ; which, with his accurate calculations 
oD the subject, may be seen in the Eacyclopcidia Britamdca, 

Mr, B A T E'is Patent far a Machine to pitmp Water ^ and other Fnrpoau^ 
Bated Nov. 1791 : t^Ul expire Nov. 1805.— 2lep. Jrts» 

This Is a union of inventions long before its date, and consists 
df ^ complicated method of causing a circular motion from art 
alternating rectilinear (or up and down) movement, by quadrants 
acting on multiplying wheels, and these again on other quadrants, 
which give motion to a fly-wheel, by the old contrivance of rat- 
ehet-wheels willi spring catches, acting at opposite sides of their 
circumference ; which fly-wheel is to put in motion one of the 
oldest apparatus in existence, for raising water, practised in the • 
East from time immemorial—a chain of water-pots o ^vessels cir- 
culating round a vertical wheel. This method is used in the 
famous well at Grand Cairo, where, by a succession of earthen 
pots attached to straw ropes, passed over a large wooden wheel, 
turned round by oxen, water is drawn up from a vast depth ; 
imd similar machines have been frequently used in this kingdom, 
notwithstanding which, another pate&t was taken out for this 
contrivance a few years ago. 
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Mr. Frith'* Patenter dying Cotton Wboly Yam^ and Qloth^ of a 
Kankem Colour, Dated Oct, 1804. — Rep, Arts. 

Mr. Prith directs, that a decoction of galls, aldef-bark, oak- 
bark, elm-bark, sumach, madder, and mahogany- bark. Of crftj^ 
cne, two. Of mote qf them^ may be used for this purpose, with a 
f^bition of iron in sulphuric, tiltric, muriatic^ and acetous acids, 
or any one or mote of th^m. 



Pateitt for Pgiog Cg^ton^; ^» n Nanjji^n Oohur. 81 

TKe substance to be died is ^rs.t tp be Washed in Itot watfr, liven 
clipped jitjto the decoction of .the |)arjs8, then p^ss^ thrpu^ the 
solution of iron, and again wa$b,ed in ,th,^ v^arya wat^^ ; u^er thjs 
it is to be parsed through a solution of soaip in vyate^ ; then through 
« solution of any of the alkalis, mild or caustic, pr through Jitpf^' 
water ; then, while wet, it is to be dipped in a solution of tin la 
the muriatic, or nitro-muriat ic actds , washed again in warm.Mrjiter. 
and dried. 

O^servatiim^* — Ia this process, Mf.f'igkth d49e^ §q^^X^c {bp.j?il[- 
portions of any one of the ipgredie^t^^u^^, -^041 <^hi(^ the colour 
must depend as much as any thing, «nd which seems the more 
necessary, when certfliin of the^u ^r^ ^Ppw^ ti9.^)(p.A b{ack 
;Co]our, if used in a particular manner. }jf^ dcc^cti^p of.^ifn-w 
^bark (which is of a i^ucilaginpus Qa^ure^ and di^n in otjii^ 
respects from oaknbark), pr.one qf iifkadtder, ;\Hhifh fisB^Uy E^X^ 
•^ red colour, will jjirod^ce t^^ s^me ; ^^ecJt ^ o%k-«b^^^ wU|i fi^ 
.of the solutions of ,iron» it i$ ap extraordinary fact. 

Another singular .phsenoi^enpn^n thi^ prqc^s i^J tM^.^p^it 
^oods of all descriptions, not e^q^pting woollen, or silk gppdii, 
may be paa^efl thrciugh a sqlution of aiustu: alkali of. unlimited 
strength without injury, . 

But even this is not so wonderf];^.a9 tt^Lt^ |Bith.jij)<^ yag^and 
Apparently inaccu rate d lrect|on;s, ^^ny .dypr ^m product) a colouf 
reckoned so fiiffiQult to dye, aS;tt)atJDf ^^ t^^lj^^ tii^. 
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Ore, or melting Cak-Iron, by CoSoriJulm. T)ated ^i/^c, 1804.' 

For this pui^oeeWr. Martin dii^e^, * thut the ftiina be -should^ 
receive its charge of coal and stone ©fe^, or cast-iron, by degrees, 
as the fire rises, till the whole is full of vivid fire, befqr^ the blast 
is. introduced ; then to introduce the Wast yer^ gradually for the 
first twelve hours, and afterWards to Increase if 1^ degities, from* 
day to day, for the first week, till the furnace is sufij^ently'hot; 
and then to blow to aiiy extent thie machinery or the f iimaC6 li 
capable of bearinj^, still feeding the latter witTi proper materials. 

Observations. — If, by this tiiiethod. coal or cuhn 'can 1^ mad^ 
to have the effect of coak, in preparing iron from the or<j, it)s a 
most valuable discovery ; but how far this takes piace^ 'can S6 
only known by inspecting works managed in this manner. 



Jfr.CAMi^ROv'f TatenJt fisr Jnqtrwements in Saxoing Machines^ 
and new Metltods oj working them. Dated Sept. 1784. 

This p^tfi^texpiftsfl in 1708;. and, ^,we Axe unable to discover 
^ny improvei^ept ifi s^iwing inachincs^ or to. perceive any,n}a^eria( 



ij2 '*' ' FaMt fit a Sating Slackinf. 

I'diiTerenceln tKis machine from the 'Engines in use etscwhqre for tli^ 
same purpose, long before the Idate of this patent, and of which 
"accotittsjtiay'be seen in ftibst publications relative to mill ma- 
'chii^eity, and even ill the Encyclopcedia Britanfiica^ v/e think any 
'^esctjptibnof it needless. * ' 
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JIff.'SAXBiiBVB* Patent jfor^ mAkiftgWhite Lead without theme 
::; - cf Horse- LUier- or Tdn. Dated May ^ IHO^; 

'* - 'f«rs 'method consists in causing the heat proper for the woiic 
Ijy'fuel, in stoves or receptacles- for th« pots containing the lead 
and abicF," regulated by dampers and registers according to a 
graduated therinometer; instead of usin^ horse^dung or tau 
■for thie same-purpose; and also hi using the heat- of steam for 
the same purpose. To prevent excess of be^t, a valve is con* 
^rived'tp open on an increase of temp'erature, and close on a 
•dimiiiution'ofit/by being connected with the arm of a pyroi*" 
tnet^ical apparaltus', or with* si float supported by the *' mercury 
of a large thermometer." 

Observatiani^^This is' a* very desirable improvement in the 
manuiactUre of white lead ; and, therefore, it is to be regretted 
that the patentee has not described the apparatus- by which it is 
effected in any terms which convey more information on the sub- 
ject, than *wlrat is contained ihihe above account. 
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Jtfr- G^EAYEft'f Pa^M/jfor ImprovcmenU on Razors^ 
.'- _. , P^ted 4vg' 1804. ... 

'* / •- . . •• . « 

.^ TiiE addition to commoB razors^ prepa»3d by the. patentee. 

consists of two methods of keeping the blade open at any required 

angle to the handle, by springs and catches, something similar to 

tbo^ sqpijetimes used for large clasp-knives : but whether this is 

an improvenicnt, depends on the fancy of shavers, some of 

whom think ^t a conveniency to be ^ble to alter the inclination 

of the blade to the handle at pleasure, by the piotioi^ pf a fingeir, 

V'it^out stopping the operation. 
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Mr, Steers'^ Patent for an Hydraulic PressurC'Engim^ 

^ Dated Dec. HM. 

Ik this en^ne, the pressure of water, caused by an elevated 
pipe, is made to press on a piston, fitting closely in a cylinder, 
which gives that power, now welj understood, but fomierly called 
^f hydraulic panrtte, which Mr. Braniah has applied in his hy« 



patent for jm Hydm^uHc Pressiire^Engpie* (j 

tiraullc prpss.. . This pipe is ibrm^d with a joint to the cylinder, 
\vhich permits it to be'nix>vcd from a perpendiclilai' to an hon* 
zofital position ;• by the alternating cff ^V hie h motion, the patentee 
imagines so "^eat a power will be gained, that it will hot only 
ivork itself (or in other words be a perpetual tno'tion),^ but have" a 
vast surplus of forces which miy be applied' to'' Work piimps, turn 
mills, &:c. The moveable pi^pe h^ balanced by a counterpoise, Co 
make it more easy .to raise. " * , ' , 

A vaticty of' ways are detailed for causing the vjlrious motions 
&bove mentioned, which are all tvell known to tnose acquainted 
with hydraulic engines. 

Observatims.-^'Vhe working piston pressure-engines by a^ 
elevated pipe, is a very old invention : one oil this principle was 
erected, at Seve, near Paris, by MM, Denilardand Dueille, ia 
1731, which is described in Belidor's Hydraulic Architecture) 
and engines on the same principle have been erected in Cornwall^ 
and elsewhere, by Mr. Trfevcthick, some years since. As to thfe 
power gained by elevating and depressing the pipe, the patentee 
deceives himself, because the sum of th^ forC'e and time requisite 
for raising the pipe, and water for working tlie engine, is demons 
strably equal to the pressure of the piston, and therefore can only- 
form an equilibrium with it* 

.The engine will make a very good hydraulic press, though it 
will by h6 means answer for pumping water, oi* working ma- 
chinery ; and, if the patentee'dbes riot interfere with Mr. Bramah^ 
i¥ho has a patent for ah hydraulic press, on ''a somewhat similar 
princ^lc, he may probably make something.by it for this use, . For 
some purposes it will be better than those presses of Mr. Bramab^ 
in which forcing-pumps arc us6d, particularly wherfe a long- 
Continued pressure of the same intensity on a yielding bpdy is 
required. ' 
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Mr. UNDsaDOWi^^s Palmi forsaking Flout without Graint, 

Do/cd Dec, iSM» - ■ ■ 

Mr« tJNDVKDOWM declates he has intcnted the art of ex* 
tracting the fccula from potatoes, parsnips, white beets,- turnips, 
and Jerusalem artichokes; his method for jdoing whidi, is the 
same ever used for this purpose, — ^.that of grating or grinding th^ 
substances, mixing the pulp with water, and letting it stand se« 
veral hottis^- stratiung off. the omter, adding fresh water, and' 
repeating the process till the water runs off clear. After this, . it 
is t6 be pressdd and dried in a kiln, And th^ ground in a corn* 
mill " till il boipomes flo\ir." 'V ' n ' 

ObscrvatUms.^^That Mr. Underdown invented this process, i^ 
Boi ntattrilil t0 ilisputti ;'(>lit teitaiiMy he i(fu not th^ £rst whoin^ 



14 tuitnt/or metkuig flour without Grrnn 4 

tentc<) it : there is scarcely an elementary ch>fnical book publtsl^eii/ 
whicB does not contain this process for obtaining the wbfte fecula 
from nianv other v<*getabte substances, besides those men- 
iioned. Ine fecula obtained from potatoes, has been repeatedly 
noticed in various p^iodical viorks of late years ; and another 

] kind, obtained from horse-chcsQUts> has been much commended 
for certain pnipos^^. 

. Btit ^Ir. Underdown professes to make flour of this fecula, 
^'hich no oiat else docs : the most which the best chemists have 
Tentured on this point Is^ that white fecula ground might; when 
mixed with wheat-Hour, make, bread. If Mr. Undcfrdo'wn has 

'made this discovery, he still keeps it to himself; for the process 
mentioned In his specification, would offly (fiake hair-powder, 

'not flour. 

Any baker could iiiform Mr. Underdown, there was an essential 
difference between the two articles; that his ground fecula would 
therefore never rise li^ith barm, would never make bread, and, 
consequently, could not be flour; and qhemists have disovered 
the reason of this, which JS, that it wants the vegetable gluten 
•which flour contains. 

Mr. Underdown, indeed, mentions, that the fecula should be 
ground/* till it becomes flouf/' which some might imagine im- 
|)lied a power in the grinding to effect this purpose : but this 
process had better not be t^ miich relk^d on, though it is the 
only one mentioned by Mr. Underdown for making flour of 
feciiia. 

How far the starch -makers will be satisfied that Mr. l/nder- 
down should monopolise the use of so many articles which properly 
belong to their trade, and which has beeh known to all Europe' 
long before this patent Was obtained, is for them to decide. 



Mr. Warris'^ Patent for an Improvement in the mounting of 

Opera-Glasses. Dated Jug. 1804. 

This impfovemelit ebiiSfkt»'<^ d depressed circular cavity, or 
groove, on the intem*al part of the rim of each of the sliding tubes 
of the opera-glass, Which gfob^e admits ^Htliin it the projecHns 
|>art of thfe next adjoining tube ) by which meansy the whole can 
be closed with a level surfad^y s^rils t<( oceupy nd more toom ill 

the pocket than a. fiat sntiil^box^ 

, .< - . 



tm 



JiTr. RAimt's Tatejit for mahuig Hqrd Glmfrom.tiftaUyEvatg 
and other Farts of the Whale, Dated JSm.. 180*» 

Thb Abject of; tfei^ pa^eiit.is ei;plaJQed,in,thr titk^-.The 
parts of the whalcy mentiohc<l in it, arc directed to be kept in 
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Patent for making Glu,efpwp, iht Whate. %d 

boiling water, on a slow fire, for half an hour, to extract the oil 
and grease : then they are to' be steeped four times for 48 hours, 
in fresh water each time': then, to each ton of materials is to be 
put 120 gallons of fresh watef, and the whole to be boiled in 
common glue-bags for twelve hour? : then, the fire is to be put. 
out, the bags reniovcd, and what has strained through the bags 
if IQ remain in the copper half an hour ; after which, 20 pounds 
of alum is- to be added for each ton of the original malerials, 
mixed welt, and left twelve hours more to incorporate : then the 
gelatinous Huid is to be let off into coolers, and when cool, cut^ 
Und dried in nets in the manner usual for other glue. 

la two other papers on glue, in thi«> Number, will be found ob-* 
servations on this subject, to which we refer. 
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Mr, Ryak's Patent for an Affparatus for baring all kmd^ (^ SoUi* 

Dated Feb. 1804. 

'Mr. Rtau^s invention consists, principally, in cuttMg tbe 
gfound into cores or cylinderti, by instruriients contrived for thif 
purpose (instead of scooping out the cavity wanted, as usual), a«d 
afterwards, extracting those cores by other imptemet>ts. The first 
instruments are of the nature of cylindrical saws, which ^utrottiid 
the surfaciB of the core, and the others consist of tongs, with semi- 
cylindrical lips, and of other forms proper for extracting th« 
<*ores : a diiferent species of cutting instrument is adopted fot 
each kind of sot), from that of the softness of mud to the Ikafdi* 
iless of rocfk; and the whole altogether forfns a complete appa- 
talus foi the ^otk it is intended for in every situation ; wbich i4 
described fairly and distinctly in that manner which fully aiis«rcf» 
the eondi^ion oT the pnterif , and best secures the invenfbn : 
thereiti forming a contrast to othef specifications, where such a 
leai!^ing is often exhibited to conccral the intention, by obscu- 
rity of inaccuracy of description, as tends to endanger tlitf 
patent, and sdinetitnes altogether renders it null and void. It 
cannot be too much' impressed on the minds of those who would 
Obtain patents, that tt is not sufficient for them to relate, in their 
specifications, merely the. thing to be done, but that they nittSt 
fally cXpUin Aaw'lt is to be done, so as ihdt others cUn do tke 
dime. 
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On Meant of affixing Perfota in dangtt of Drowning* 
Bij/ Mr, H. Lawson. — Phil. Mag. 

The absolute necessity tbat assistance to pei^ons in danger of 
drowning should be speedy to be effectual, induced Mr. Lawsod 
to consider what articles were most i*eadily and universally to 
he found at hand in all cases^ which 0ould b^ co^ertcd into ]^ 
floating apparatus, either for the use of the person in danger, ot 
of those who might venture to his assistance. What seefned to 
Mr. Lawson, in a great measure to answer all those conditionj^, 
h the buoyancy afforded by a common hat reversed on the 
water, which will thus admit of bdag loaded nearly with 
fen pounds weight before it will sink, and will bear seven 
poon'ds with safety ; and a<i the body of a man is about the sama 
weight as the water, a buoyancy equal to seven pounds will 
effectually prevent his sinking. To render the hat more ma* 
Aiigeable fy*^ this purpose, and less liable to fill with water frem 
accidents, Mr. Lawson recommends, that it should be covered 
with a pocket-handkerchief laid over its aperture, and tied iirmly 
on the crown: Mr. Lawson asserts. that with a single hat pre^ 
pared in this manner, held by the tied part, a man who even 
does not know bow to swim might venture safely to assist one in 
darker* . . , 

'. When two hats can be bad, Mr. Lawson recommends that a 
stick l^e, run through the tied parts of the handkerchiefs which 
cover them : and if more bats could be got, it would be stili 
better ^ four hats may thus be fastened to a common Walking*, 
sticky which will thus sustain at least 28 pounds. 

When a stick is not at hand, another pocket-hanc[ker(;I)ief 
tied to the lower parts of those which covered two &ats, would 
th.us unite them like a pair of swimming corks^ and make them 
equally convenient. 

- If a man happens to fall out of a ship or boat, he may supporfT 
bimself till )ie can get assistance, by turning his hat on its crown,- 
and holding by its brim with both ^hands, so as. to keep the hat, 
level on the water. 

% ihr Lawson recommends that the Humane Society shQul<£ 
have at their receiving-houses large foot-balls, furnished eacli 
with a string and small weight, to throw out to those in danger, 
(if the expense of swimming spencers for the same purpose 
should be thought too great) by which they might support them^ 
selves till better assistance could be procured. 

Obeervathnt, —The number of accidents that happen every 
year both to swimmers and skaiters (the more melanchefy, as the 
sufferers are generally ia full hetitb and vigour, and often i» 



On Means of assisting T&sons m Hanger ofDrcmmii^. §f 

the inidst of gaiety and frolic), make Mr. Lawson's 'cbntri* 
vances, for affording instant relief in all cases, very valuable; 
and should therefore obtain them notice in every pubUcatioa 
where they can be admitted. 

The large foot-balls which IVir. Lawson recommends for assist- 
ing persons in danger, might be rendered more serviceable by 
uniting them in pairs like swimming-corks; and would be 
thus nearly equal to swimming spencers ; which iatte^ differ 
somewhat from a cork jacket, and consist of a cork girdle, 
which is made by stringing a number of old bottle-corks (whicli 
may be procured at a small expense) on pack-thread, and uni- 
ting as many of those strings of corks as will form a belt of six 
inches diameter, whicn is enclosod in oil-cloth,* and furnished 
with bands for girding it over the shoulders and between the 
'legj.^ ' . . . 

^ It is strongly recommended, in the Esprit des JournauXj to carrjr 
a pumber of those cork spencers in every ship for the use of the 
seamen ; and an instance is mentioned in it where the lives of 
hundreds might have been saved by some such contrivahce, iit 
the fate of an English vessel of war which was burned within, 
view of the shore, oflF Leghorn. 

If those spencers would take up too much ropm aboard, an- 
other kind might be made, which would not have that objec- 
tion, of CAnvas or oil-cloth cases, of the same size as the spencers, 
stuffed with bladders not quite blown full : every seaman might 
keep one of these in his own chest, which, when void of air, 
would not take up more room chanapair of stockings, and wh^n 
wanted might be blown up in two minutes. Those commanders 
of ships who would not think it worth while to attend to these 
Tninute matters for the sake of the sailors, may perhaps do so 
■for th^ sake oi the ship. The inaction and insubordination 
which total despair produces among the crew has often caused 
the loss of valuable ships ; and such a contrivance as this nien<- 
tioned, though it might only keep those who used it afloat for a 
few hours, would prevent fuis despair, and make them stick tOt 
the ship to the last. In case of a ship taking fire, which often 
happens near other ships or the shore, their use would be in- 
disputable. 

In additibti to the methods before mentioned for giving assist- 
ance in case of accidents, the following means of preventing 
their frequency, in the neighbourhood of this and other large 
cities, is earnestly recommended to the attention of the Hu- 
mane Society, and other benevolent gentlemen } which would 
not only have this effect, but greatly contribute also to the health, 
cleanliness and activity of that valuable class of men, to whose 
labours the rest are indebted for most of th^ necessaries apd com- 
forts of life. . . 

Ail those advantages would arise from having large ponds pre- 
pared near the citjr^ of «tboat four feet de^, well supplied with 



iM On Mtmu ofamtkig Pjcrsotu in Danger of DrnpnjiMg. 

fresh water, in which any one might be permitted to bathe or 
Awim, for a penny paid ax the entrance; within some feet of tKe 
|)ank, these ponds should be surrounded with walls or hedges, 
end might be planted, in the interval between these and the . 
watejr« with shrubs, so as to «fomi an agreeable walk all round. 
There is no doubt but ground might be procured in Hyde-Park 
for this purpose, if properly applied for. The excavation to so 
smajl a depth would cost very little comparatively, and the trifle 
paid at the e.ntrftnce would assist in paying interest for this cost. 
^tbs for the use of the lower classes of people, furnished at the 
exfwnse of the benevolent and rich, are universal in most parts of 
^isia, in Russia, and in several other countries. That there ai^ 
Ikone yet in England, unless some few for the actual sick, can 
ouiy proceed from no one having suggested their use to thie 
p^iblic. 

As a farther inducement to gentlemen to subscribe to form 
such swimming places, it should be considered, that they ^\\[ 
form excellent situations in winter for skaiting, where this 
fashionable and manly amusement may be practised in pet feet 
Jqfetif^ which will be an argument in their favoui^, even to those 
gentlemen who do not skait themselves, as there are yery few qf 
those who have not some friends or relations who use this 
ex<*rcisc. 

For both swimming and skaiting, the .ponds should be made of 
•considerable extent : if formed on a too confined scale, the cost 
would be thrown away, as in this case few or none would fre- 
/fluent them ; and it is evident, that to make them serviceable i;i 
|>reventing accidents, they should be formed as much as possible, 
.«o as to induce people to prefer them to any other situations for 
the above purposes^ 

It need scarcely be mentioned, that the circumstances which 
^ould constitute the safety of those ponds for the above use^, 
xrould be their small depth. 
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A Method. {jf pmerving JSopsfor Brem^g MaltUquor^ 

> 

Tub author proposes to distil the hops with water, and sepa* 

.t3ite the. essential oil which will be found floa^in^ on the surface 

fif the ivater: what remains in the alembic is^to be well pressed^ 

.tind evaporated to the consistence of an extract in adding to it 

>the distilled .wMer: when wanted for u^e, the essential oil shouU 

cbc mixed ;wtCh a little sugar, ^and then diluted along with the ex- 

rtract by the wort. The beer thus produced is more bitter than 

•usual, .whence the. author concludes th^t it will either .keep 

longer, o;* that the hops will effect more by this managemei^tj 

'though used in smaller quantity. In spfMrce years he pr^posea 

?to sub&titiue for. hops XhGimattjfanihu ^r^ofyttjif Vi'xth xl^e ^^jiqu 

of a third or fourth of good hops. 
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Mffkod of presef'vifig Hops for Brming Malt Hqvor, 8^ 

©&S(?n?afiow^.-*'Brewers alone can judge how far the expense gf 
this process would bft paid; by the extract of essential oil keeping 
better thaln the raw hops. The question greatly depends on the 
degree of injury toAvhich hops arc* liable in the present method 
t)f storing them. 

It has beemnuch recommended, by persons Who haye tried it, 
to^use an infusion of hwps, made in a separate vessel, instead of 
putting the hops directly into the wott, as giving the beer a much 
superior flavouc : this is at least worth a trial, as the expense 
would be- little or nothitig additional, there beiiig scarcely any 
doubt but that it would preserve the beer equally well in this 
manner. If this method be found to give a more agreeable taste 
to the beer, it will afford an additional reason for the use of the 
extfact, which probably would be attended with the same effect. 

The principal use of preparing hops in the manner described 
seems, however, to consist in the great facility it would cause in 
the article of carriage : for the extract and essential oil would 
take up much less room, and have so much less weight than the 
Iraw hops, that they would come cheaper to the distant consumer, 
and thereby -extend the mai'ket for the planter. 



Extraction ^ Spirituous Liquor from Potatoes. — Ann, de Ckim, 

Fou a long time it has been customary m Germany to use po- 
tatoes in the manufacture of spirituous liquor, on account of 
their cheapness, the good quality of the spirit produced, and 
their affording, in the residue, a most nourishing aliment for 
cattle : this practice is also spreading into Prussia and Lithu- 
ania. 

To obtain this spirit, it is necessary to mix- a certain quantity 
of. malt with the potatoes, of which the best relative proportions 
are not probably yet ascertained; as the direction is to use either^ 
about a twelfth or a sixth part of malt to one part of the po- 
tatoes (120 parts of potatoes to 10 of malt, or 110 of potatoes to 
17J of malt). . 

The potatoes are first prepared by steam in a large cask to" 
"which a pipe passes from a closed boiler; a small door is contrived 
!n the top of this cask, so as to be shut steam-tight, and another 
near the bottom in one side, -the one to put in the potatoes, the 
other to take them out of the cask. When the potatoes are 
sufficienlly done, they are then bruised to a fine pulp in a 
iind of mill, which consists of two horizontal rollers, either of 
hard wood or stone, placed close togethct, surmounted by a sort 
of hopper, for containing the potatoes, and submitting them to 
the action of the rollers ; a transverse piece of wood fixed be- 
neath each roller detaches the pulp frpni them, which falls into a 
Tat^, whence it can be taken for use. 
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When tUepotatocji ace Ofearly iToakocL, the «ialt is ?nai^ tmiy 
hy pooriBg bot water on it ia fiuffiiicat ^j^uaBtity to mtikfi. the 
mole T«ry liquid .* the potatoes are then addled a^ tfaejr <are 
Jbruiseri : th£ mixture iis then well worked up till no lumps xe** . 
main, and the whole is reduced to a uniform corud&tence ; then il 
u jeft to eooly ewe beijagtekrn to ^ur it up from tune to time ; 
after this the ferment is added: syme fw this purpose use 
4:Jbmmou heer barm, oAea a soit o£ levea, prepared &om rye^ 
jaeaJ, hy diluting It with boiling-water to the cousistence of thick 
£onp, and adding to this, ibr the first time, «. little beer barm. 
it is partiruWly Aecessary to be careful in addu^ the b^iJiL^g- 
water; for if it be too hot, it is liable lo spcdl the operation. 

tt should be observed that the potatoes fiermcnt with j^eat far 
Ciiky^ iind xe^iaw bat iiule yeast. Ofteutioves the fermentation 
h yexv Tiolent, «ad the licjODr is <iovered wih foam, and yet it 
lasts mr a xronsidccable time : at other times tb# more thick jMrts 
fcrm a cnist at the top doif the liquor, through which no £poth can 
pass, but under which the fecmentation ^rocK^eds very bri^ly. 
. Itis ibund that the addition of beet«4'<M9Uo[r carrols to the iormor 
mixture, produces a -spirit ti^ bette rtaste and in greater ^wsmr 
tity. It is observed here, that it seems from this that the capa- 
^luUty of tW villus JermentalioB daes jtat .fll«ii|». depe^ -eii ^ike' 
quantity of sugar which matters contain ;"for potatoes contain only 
' a fec4ila, and, it \f> seen^ that f;raiji produces .sypint in fjx^ar^n 
to the fccula, and perhaps to the gluten it coiftains. 

Ohsntgiims, — Every means by which potatoes can be ^ii^ti-^ 
iuted for barley^ must contribute, in some d^ree, to make bread 
more plentiful ; for oftentimes tlie same ground, which isjnow al- 
lotted to barley, would produce wheat, and if it were found that 
potatoes could serve .90 well to diminish the quantity of malt 
tised in distillation, of course there would be less batley and more 
wheat produced. It would also.bc^of ad^^antagelo the taisner 
to have a creator demand for the |)rQducc of an juoieUoxaJtiD^ 
trop, as potatoes are always oonsidered, as '\m land w^ould be 
fhiis less exhausted. 

It ap,]i€a.rs that the ohsen'?ition inserted (Tclative to si^gar i[iefX 

■ being so necessary for vinous fermentation as was supposed), is not 

very exact ; .for beet- roots ai>d carrots, which abound in tiie»ac- 

(^harine pTincij>le, were found to increase the quantity of j^pirjl 

producwj; and from the necessity c^ mixing malt witli thc.po^ 

tatoes, it seems probable they would produce no spirit without 

Hie addition of some matter of a ^coharine quality: wJiat the 

b^st proportiim may be ol' the^ifl^ar to the starch, iand -other 

^ matters contained in the mixture, to |krojduce most.splri^ i^een^ 

"4 desirable fact t^ ascertain, but not yet determined. 
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To male New Brands/ Ttave all the Qualities of that of the oldest Date^ 

Bib. F^t, Ecgih 

This method c<Hi«i9(i5 of )io«r}|ig fffufi or nx cbops o^ vo}«ti}« 
alkftii in^ eiich bottle of brandy, ftod vb^king it mrelW which re^ 
moves the acid on which tho tii^U anil other i^nalitietf of ^ a«3if 
liqiVd depend. 

0^enWiaft#*'-Thi» eKperiment Is speasiljr tried, thai it dt« 
lerves notice, evoii though it& success ilioiiid be doubtfal.- The 
discovery is very velaable, if it wtU aeiie the new li<|uor ftt 
^hplespiee as the oW. Theie ii no reotoii why tt eftumkl noe 
succeed with other spirituous liquors as weU %9 brandjr^ 
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Xtf#y Muhod of purifying Wetter, -^Blb, F^. £co«. 

A Mem^ber of the Society of Sciences and Belles-Lettres at 
Bouay has pufaJisbed this method, which consists in forming % 
flter, by placing in an empty ftower-pot a wicker f^ame hori- 
zontally, over which four or five inches thick of pounded char-* 
coat are to be laid, and on that a bed of sand, aiid over all a 
paper pierced with holes to prevent the water, on being poured 
in, Inm fbrmifig f»ks in the sand. The #)ter is to be renewed H 
the end of some time. 1 his simple and cheap method ^'ill 
enable even the poorest man to procure pitre and wholesome 
water, which is a circumstance of great consequence in many 
iMreign countries, and even in seme parts of England, 
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Farther Sucous ^ Fimttgatkm$ b^ the oangeimted Muriaiie JUifL 

Bib. Fhj/s, Econ. 

Accounts are published in the above perioctical work, of in- 
itlligence from Spain, that in the midst of the dreadful contfi- 
gion which reigned in that, country, the inhabitants of those 
houses where fumigations of oxygenated muriatic acid were used, 
had no attacks of the sickness, and enjoyed, the best health. 

This is a fact which deserves the most extended publicity 
at a time when Europe is menaced with this terrible ^demic. 
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Black InJc in Tablets,*- Bib. Fhys.JEccn, 
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Lamp-black, free from any mixture of charcoal in pow^cr^ 
is to be diluted with clear water in a new glazed pot, and to this 
is to be'added a little good potash or salt of tartar ; these are to 
be well bulled t^agether : the mixture is afterwards to be well 
washed with water, and passed through a %ilk sieve, rejecting^ 
that part which remainis cm the sieve. It is then to be let t to- 
settle, the water to be drawn off, and the sediment dried. This^ 
black sediment, when dry, is to be ground with gum-water, on a 
marble slab, with a muller of the same material, divided into 
squares, and dried in the. shade for use. This, the author as* 
serts, serves as well as Indian ink, both for drawing and for th^ 
use of copper-plate printers. 

Ob^rxations, — The operation of the potash has. probably more 
effect, than' the author of the work from whence this extract walk 
made, seems aware ; he attributes to the potash merely the 
effect of freeing the black from any oily matter it may have re-* 
tained ; but, froni the effect of alkaline preparations in another 
method of making, a good imitation of Indian ink, which has , 
been published in the Repertory of Arts, it is most probable the 
action of the potash is the principal cause of the lamp-black mix-i 
ing so well with the other materi-als. The other method aUyde<i^ 
to, shall be described in the next Number Qi this Work. 

dill I ii^i BSsaaagsBBaasaaeaaassaaeaaa^ai^ag^^ i iiiiniritimt 

To make Wax soluble in Water ^ 

/ 

J.Chr. Wehnek, of Neustadt (in Germany), has found the 
following process very effectual. For each pound of white wax, 
betakes twenty^four oiiiices of potash, which he dissolves in two 
pints of water, warming it gently. In this lie he boils the wax 
cut into little bits for half an hour ; at the eP^l of * this time h^, 
takes it from tl>e fire and lets it cool. The w^ax fixes itself a^ 
the. surface of the liquor, in the forin of a white sajponaceous 
matter, which being triturated with water, produces what i^' 
called W4ix-milk or encaustic wax ; and which ipay be applied ta 
pictures, furniture, or leather, after having well cleivned ihem ; 
in an hour after the application, the article should fyi rubbed 
with a piece of woollen cloth, which wijl cause the pictures to. 
bftve a better effect, and the furniture to acquire a peculiar 
brightness. Another advantage of this preparation of wax is, 
' that it can be mixed with all kinds of colours, and. consequently 
be applied in a single operation. 

Obscnations, — It has long been much desired by the artistic 



who use water-colours, to find some substance to nax with them, 
vhich would defend them froip the destructive operation of thot 
air, without producing that gloss which varnish occasions. It 
seems probable that some preparation of wax, on th6 same prin-t 
ciple as the above, might have the >desircd effect, ^s the wax. 
lias Qo gloss unless rubbed oi' polished with an intention to pro- 
duce it. 
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^ Method of £f\gravin^ mtkout tracing the Outlines of the Defign^ 

Bib. Phi/s. Econ. 
«■ ■ . 

M. RosoSFiNA, an expert engraver at Boulogne, has ^s-? 
covered, a method of transferring a design to the copper-plate, 
without tracing it witli the point. 

, He sketches the design as usual,, on a sheet of transparent 
paper, but uses for this purpose an ink made of blood-stoue,, ^ 
pounded fine, and diluted with a solution of jsugar ; he put this'. 
in a vessel with some cotton, whence he takes it as he wants it, 
liith either his pen or the other instruments proper to lay it over 
^e lines of the design. 

When the design is completed, he spreads it on the surface, 
of water, with the right side of the leaf in contact ,.with the . 
water. 

A few instants are sufficient to melt the sugar contained in the 
ink ; he then carefully places the design on a copper-plate lightly 
varnished, and, after covering it with card-paper, passes the whole 
under a copper-plate rolling-press. The red lines are thtin cpm-, 
pletely transferred to the copper ; and to fix them it is only ne- 
cessary to give the plate a small degree of hea^, which renders / 
the colour so adherent that the varnish mu^f be takcH off bcibjc . 
the lines of the design can be made to disappear. 



apparatus for cooling Wine^ SfC, — BUf,Fhj/s, Earn* '• 

. M. Bella NO £R, a French architect, has contrived the fol- 
jpwing apparatus for cooling wine or other liquor. lie got a ' 
cask hoope.d with iron, such as is used for oil ; the head was re- 
moved, and a hole made in the bottom fitted with a cork;- a ^ 
smaller vessel in the shape of a churn was placed inside this, sup-? . 
ported a jittle distance from the bottom by two pieces of wood. 
The intervals between the two vessels were then filled up with 
charcoal-dust, and a cover prepared for the inner vessel, in 
whose inside several hooks were fixed : over this ^over was placed . 
f^ j>apk of charcoal-dust two feet high. ■ .^ ^ 
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94 Afjf^tm^fe/f mlk^g tV^, S^t. 

Thh ftpparattii wm bufkd almost t\to-rhif<ii9 in the Mnfi af 
tbe bottom of a cool ipsiitlt. The inner Tessel was almost friledf 
«ltbk)eor ^oit, wbtch was perfecfly well preserved in it : a 
pipe M^« cock wa4 m fl^eed at the bottom as to let off ^ny 
wal^r trhi(^ uin from the ice. 

Wheft win« Of othar )iqij(ot« were^ to be cooled, the bag and 
cover were lifted off : the bottles containing the liquors wercf 
suspended to the hooks, and the whole carefully closed again. 

}iM AH tour wai auflleieRt 4o ff ce a e the surmce of the Irqnoi^ 
In the bottles. 

Wet eai'th \».%M 10 be iin#i to pkkce this qrparatitf in. 



Ai^fiafdtic Experiments.— Ann, de Chm* 

tit the last Nnmb^rs of the Annales de Chimie, circumstantial 
9?Cbtints have arrived of two ascents made in air-balloons, for ^ 
the purpose of experiment; one by M. Gay-Lussac in Fructidor, 
am. 12, (1^3) from Paris, the other by Messrs. Robertson and 
Saccharoff, from Petersburgh, in June 1S04. 

In both ascents all the various instruments for ascertaining 
the gravity, temperature, moisture, and electricity of the atmo-. 
sphere, at great elevations, were provided ; and also vessels pro- 
perly prepared for enclosing a portion of it unmixed, for the pur- 
pose of chemical analysis ; and in both cases these vessels were 
deprived of air before the ascent, by mercurial exhaustion., 
Dipping-needles, compasses, and accurate watches, were also. . 
carried tip. 

Gay-LuSsac seems to have been much embarrassed, by seve- 
ral of his instruments getting out of order; he lost part of his 
ckrtrfcal a|)pkratus, which rendered the rest useless, and thic. 
frame of his dipping-needle got so much vxtfped by the drought 
occasioned by the rarefied air, as to bend the graduated circle^ 
whith must have been caused by some pari of it being needlessly 
made of wood, bone, or horn. No experiments were made on 
either indtfnments, and wc must look to th^ result of some fu- 
ture ascent for ascertaining what may be determined by them^ 
' l^he temperature at the earth was 2f,T5 of the ccntrigrade 
th^irnwmeter, aivd at the greatest ascefit 9,^ j whence M. Gay- 
Ltisbaic, concludes that an elevation t>f 173,3 metres (5(Sf,557 
feel) will <rolTespond to each degree of -the reducrion of tempc- 
rattife. 

The gteat««t elevntS^n of the balloon, calcnlatcd by the 
depressit^n of the barometer, was 'CgZTjSZ metres (^2S50,S87 
E<igl*l4 feet) *bov^ Paris, or 7tM6 meti^ss (tSSTf,* feel) abovB 

from the observations on tibc liygTometer, it upptarcd that? 



ifee qjiahtily of water dissolved ip the sir at 4ijS^rdnt,eley%tio0fy 
Tdlows an Qxtremely deerea^ng prbgfession. 

What magnetjcal pbservation* he Cjpuld make with luch iftstru* 
lucnts as he had in on]erf gave him reasoo to cowdudp that th^ 
magnetic power doc5 not, at tliQ greatjeet eJcvgtioqs., e;i^perieiic« 
^ensibte s^riations. The Dcedle \v»s also attracted by one extre- 
mity of a small key, and repelled by the other at the height of 
3^3 metres {12651 p32$ f«et) in the ^atae numoer ai o^ tjbi« 
earth. 

The air-vessels were ifilled, one at the height of ^^jSl metres 
^214-87,275 &Let),^and anotbjpr at that of 6^6 metre^s (21733,9 
feet) ; the air ejutered both with a hi«sing noise, Oa emptying 
them, aiiter l;>is .dje^cent, under water, the water filled a^ Vast 
half their capacity, which proved that they had r,etaij)ed their 
vacuum vefy well, and that no foreign air had entered. iQsk 
imajy^ the air was foimd prejcisply of tlie same cpmponpnt pt rts 
a* tie highest elevation and on ijbe earth. He . observes, thai 
this ag.rees with the results of th^ e-vperiraents made bySaussure, 
jun. on the lofty mowntain CpJ^du-Grant, and on AJont Bianc 
by his fether; whejice it may be concludeid, that the cofisti- 
tution of the atmosphere is the same at all elevations. 

At JiiSjftTcajtcst elevation he ohservexl plouds above him ats 
iconsjderablc height : he also observed another circumstance, 
whidh is not easily, accouoted for; though moving in the current 
of tkc atmospiiere, he perceived a mid, which, though slight, 
w.a^ suiScient so to cferange the compass, (from which }ie had 
xcmnved ihe glass to prevent its being obscured by moisture) that 
he Wtts 5tt>on obliged to give over ra'hking experiments with it. 
It is to be jogrettod that he did not insert the .direction of tliif 
wind, for a reason that wiU be mentioned farther on. 

Th6 acroynt of the Russian, ascent does not .contain so mtch 
scientific observation as the French ; but there are many particu- 
lars in it .worthy of nodcc ; and some, though of no great consc- 
ience, yet somewhat interesting* The gentlemen who ascended 
seem to have provided for a long voyage, by the quantity of pro- 
visions which they carried witt them ; though, by the iate hour 
of seven io'clock in the .evening, on which they departed, (which 
limited their aijrial journey, to a small extent) this precaution did 
not appear very necessary. Besides a complete set of siitiilar iu- 
atrmn/ents .to those already described in the French ascwnt, tltcy 
took with them a lar^e telescope, a speaking-trumpet, and a. 
small instrument, to be described hereafter, which is denomi- 
nated, in ibe .account, ^fioat. They also carried with thcra. 
fifc-jarms, live .pigeons, together with some chemical Aicids.and 
fpiick-limc, of which last articles it does not appear mey ^nadQ 
#ny,use. 

Their i^Featest ascent was to an el(5vation indicated by- the 
laercury gjinking to twpnty-twp inches in the barometer, at w^iict 
^p^hg.tl)ftrmflrnp.tgr ncdnteA to 4i degij^es; at t^is cl«vatio^ 



^ A(^fostatic ExpcrimhiU. 

they observed the situation of the compass, antl foUnd a feslilt 
"Very different from that of M. Gay Lussac, for the needle^ 
•which was horizontal at the eaitb, had departed from this posi- 
tion; the north pole of it was elevated tc i cfegtees, and th^ 
sonth,pole of course depressed towards the earth. 

At different heights they gave liberty to their birds, wh4 
seemed not very wilHng to accept it ; the poor animals were so 
terrified with their situation, that they clung to the boat fill 
forced from it; when it appears their fears were not, groundless, 
for, on account of thc^reat rarity of the air, their wings were 
nearly useless, and they fell towards the earth with great rapi* 
dity ; the second struggled with eagerness to regain the balloon, 
in vain; and the third, thrown out at the greatest elevation, 
fell towards the earth like a stone* so that they supposed he did 
not reach the earth alive. 

They carried' with them a little instrument, (constructed of 
two sheets of thin paper, placed so by a light frame that their 
planes crossed in the middle at right angles,) which was sus- 
pended ten fathoms below the balloon. This, it appears from 
tb^ account, always kept behind the balloon, in a line contrary to 
its progress, so that by it and the compass they knew their course; 
which it seems is no easy matter to <lo, as, at a great elevation, 
the balloon, though moving forward with great rapidity, appears 
quite stationary, from the absence of visible objects to compare 
its motion with. What objects they can discern beneath, appear 
also all equally near, from the space visible being so much con- 
tracted in extent, by the distance of the observer, that there is 
no judging of it by the e3'e. This last they obviated, by fixing 
a telescope thj^ough the bottom of the bortt of the balloon, ad- 
justed perpendicularly by a plummet, through which they dis- 
cerned the objects over which they directly passed, so as to per- 
ceive their progress very perfectl)'. 

At their greatest elevation they filled their air-vessels, and 
l)rou<iht the air safely down for analysis; but this . analysis was 
not completed when the account was written. 

They found the speaking trumpet of some use in their descent; 
the voice through it was re-echoed most perfectly from the earth, 
even at the greatest elevation ; and the time of the return of the 
echo so well coincided with their height, increasing in quickness 
as the latter diminished, that it is proposed as a means by which 
aijronuuts may }/e enabled to judge of their elevation in future. 
Each time they spoke through the trumpet, a slight undulation ' 
«f the balloon was perceptible; and they found the jeturn of 
the echo to take up ten seconds, when the barometer was at an 
lilevation of 27 inches : from this thfe narrator calculates, that 
they w'cre then 5190^ French feet from the earth; but that, as 
it is probable the progress of sound perpendicularly has not the 
same law as its velocity in an horizontal direction, he thinks this 
calculation may not be very exart; and prpposfr to ascertain - 



Alsrvifaitc 'Experiment^" fff 

Ac law' of tlie perpendicular jfnoreincnt of sound by fii'iilg c^n- 

• Hon every thirty seconds during the ascent of a balloon, and ob- 
serving the instant of hearing each disc^harge with a stop-watch,, 
in the balloon, which compared with the same tiiAes nipteid-bclow, 

• would ii) their difference furnish means to ascertain this &ct* 
They descended at bivoritz, 60 versters (about ."20 French 
leagues) from Petersburgh, at fifty-five minutes aftier ten o'clock 
P.M.^^hich gives a velocity of movement of more than seventeen 
feet four inches in a second, and is another proof of the quick-: 
pess of the motion of the air; for, during '.the time of' their, 
voyage, the wind was scarcely sensible on the.ear.th. 

Observations, -^The narrator of the Russiaii ascent has thought 
fit to embellish it with a VQry poetical preface^, relative to " the 
obstinacy with whjcfa Mature holds down her immense veil, and 
with what difficulty the united efforts of chemists,, astronomer^ 
and natitralists, can raise up the smallest corner of it/' We have 
not inserted any abstract of it, as We deem poetical flourishes a,s 
much misplaced in such narrations as in sermons, which a learned 
man observed were in the latter like the blue and yellow flowers 
in a corn-fiield, which, though pleasing to the ' eye, 'diminished 
the crop. He has also, without any hesit^.tio;i, in q. decj^jve 
jfeanner accounted for two or three fajpts, not easi)y solved, 
jp more than one instance evidently erroneously, and pro- 
}josed some raeaus . of ascertaining otnenj .for which he states 
ho reason* 

The circumstance of the paper instrument following the bal- 
loon, He decides to be occasioned by its hting lighter than the 
Iballoon, (and therefore he calls it afloat) and obeying less the 
current of air from its occupying less surface. It is evident, if 
It were lighter than the balloon, that all p.aper must fly away 
of itself; and besides, there is no mof,e apparent reason why a 
small body supportpd in a current of air should not move as fast 
as a large one, thati if in a current of water. The circumstance 
of a windj'orcounter-eurre.nt of air to that in which the balloon 
Ihoved, at aiid ^elow the level of the Ijoat, is however evident^ 
from this fact, to have taken place in this instance as wdl b& ih 
ihat of the French ascent, and is a very unaccountable matter, 
the explanation oiF whicK, however de^irable,^ is not so easy to 
'Solve as ,this gentleman thinks. * 

• He also does not tell us ixihy he conjectures, from the circum- 
stance of the inclination observed of the magnetical needle, that 
.** pdrhaps the magnetical attraction may be found to diminish 
4s the squares of the (iistance from the earth, and so furnish to 
naturalists a' n6w means of guiding theinselves in the air, and 
judging of their elevation.'* 

• He moreover proposes^ as a new discovery, the dissipating 
tempestuous clouds or rain by the discharge of cannon, front 
bbservihg the oscillation of the balloon caused by the action of 
the sp^^king trumpet. This, however, is a very old proposal^ 

wo. I. — VX)L. I. 



and a fiill aeoonnt of an instance where it is said to ha^ been pnt 
in practice, will be found in the life of Benevento Cellini, which 
shews the notion at least is no novelty. 

The principal circumstances of note in the Russian ascent, are 
the means used to ascertain the course of the balloon by the so 
called Jloaiy -. and the perpendicular telescope ; the dipping of 
the magnetic needle at a certain height, and the counter-current 
of air to the motion of the balloon. Those of note in the French 
ascent ai«, the siroUar constitution of the atmosphere, and th« 
permanence of the intensity of mignetic power at all heights, 
and the wind observed to blow on the balloon when elevated* 
The accounts differ in respect to the dipping of the needle ; but 
the bad state of Gay-Lussac's apparatus gives the preference td 
the Russian experiment in this iastancti of at least leaves the 
ttatter stall in doubt. 
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On tit Mecianical Direeiimi (f Air ^tdltows. 

Tbi Isprit des Joumaux contains an account of M, Pauli, s^ 
native of Swisserland, having constructed an apparatus by which 
he can move a. balloon through the air in all directions, apd 
advance mm^ kagues in «» koufp without the least wind assisting 
him, It mentions, that in the begiiming of October, 1S04, he 
i;$cende4 at Sceaux, and, wh'^n at an elevation of 1000 metres^ 
made bis balloon taH« a iemircireular course, and s^med to 
TjetuTn to the point whence he set out, and the^ shaped hi$ 
way to the right, and again turned to the left, and performed th«| 
same many times ; but unfortuuatefyf being alone^ and haying 
only half the force calculated, be could not go directly i^atip«( 
the windf as h^ intended, which blew from the south-east, but, 
instead qf that, directed himself to the south-west, )n which lin^ 
Ke arrived at OssinviUe in hsg than an haur^ a distance of fivo 
leagues. 

Ohscrvatians* — In the fhav^ account ^e are favoured with manv 
ponders, and more are hinted at; but we hare not the least intima- 
tion of the means by whiqh any of them were performed.. It is not 
the first time that similar accounts have been spread of others as 
of M. Pauli, which have turned out to be void of foundation. I^ 
might seem too decisive (o.say it was impossible for the strength, 
of a uian to perform what M. PauU is said to have done, w)iq^ 
so circumstantial an account is giten: but it at least i% allow- 
able to hesitate in believing it^ especially as the Frejqc^h publi- 
cations, with a few exceptions, fure not reiuar^bl^ for ^stric( 
adherence to truth. 

Though we have no direct exp^rim^t of what resistance tk 
balloon makes to progress through th^ air, as it has only beei) 



O^ 4hfi Mechameal Dirtctim rf Air BaUofm* . S9 

Meaia tlie act of floating in a moving medium, at least in this 
country, yet it may easily be conceived in tkis case,. by com* 
paring it with the impulse which a sail, of similar dimensions 
with the area of the balloon, would receive from a wind blowing 
at the rate of fivQ leagues an hour (which is probably such as 
would move a ve^el four or five miles in the same time) : froit^ 
this it is plain, that as the strength of no one man could hold 
such a sail against thi# wind, so neither could the stsengtb of 
^e man iiapel the balloon at that rate. 

It seems, from this view, to be totally useless ever to attempt 
to give motion to a balloon by ^he strei^th of the aeronaut, as 
the small yeloci^ which he could give it by his greatest exer- 
ticM^, affiled in l^e most favourable manner by the best-con-^ 
struQted appai*atus, could tend to no purpose of any great^utiUty. , 
Some have had expectations that the steam»eBgine might be ap* 
plied to give motion to th^ balloon, by some contrivance which 
would remove its unfitness for this office ii) its present ponderous 
form ; and Dr. Qjarwin, in his beautiful poetry on this subject, 
has not hesitaled to prophesy the actual completion of the desigu. 
In like manner some chemipal philosophers have foretold the 
speedy discovery of the art of transmuting metals into gold,' by 
which we jcnight have it at least as common as lead ; but Uiers 
seems no symptom of our be^ng yet any thing nearer either dis*« 
covery; and as to the latter, since ever the prophecy was made^ 
ono would imagine, that the couuter art was rather practised 
hiere, or that of transnHiting gold into other mattei;s, from th^ 
increasing scarcity of that precious metal. " , 

The means ^f directing Ae balloon, if we attend to the facts 
published by ^those who have ascended in them, seem most likely 
to be found in a poper attention, to the currents of air, (whicb» 
in general^ are eacpericnced to be very diffi^rent at different 
heights), either by directly passing th6 balloon from one to the 
other, oic by som^ light apparatus sustained at a distant eleva<p 
tion froiu the baUooQ, either above or below it* by which a 
plain surface could be made to assume different degrees of incli-. 
nation toan borisonta) vertical'plftne : thesimpl^Mt means for doing 
this, seems to be by sending up a second balloon above the first» 
to which ia large inclined plane should b^ attached, of somewhat 
similar construction to a schoo)-bo/s kite, with thtee ot more 
cords proceeding from different parts of it to the seat of the 
aeronaut, by pulling mo» tight any one of which the inclined 
plane would of course assun^e a different position^ Indeed if the 
lact mentioned in the two preceding ascents, be foun4 to be uni* 
form in others, that a difibrent current of air from that in which 
i^e balloon mpy«i, h experienced eveii so near it as the boat, a 
less expensive appf^atus than the above mi^t effect the same 
purpose, and a large light sail depended froni the beatt properlj^ « 
extended end $xed so e# 'to assune different degrees of incliaa^ I 
lion at ple%surey wouldi perhaps he js|l iktx wi^ .necessary. 1^ * •' 
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would, in both cases, be better if another large sail, or plane'/ 
were extended permanently between the boat and balloon, 
which should ha%*e much more length than depth, as by the dif^ 
fcrcnt inclinations of the two sails, a greater variety of courses 
might be steered. There is the greater probability of this me-' 
thod being of use, as we have other proofs that this difference ifi 
the currents of air very frequently- takes place ; for we can often' 
see two tiers of clouds, one of- which moves in a different direc- 
tion from the other; and, there is reason- to suppose that this i^ 
much more frequently the case than we arc likely to imagine; 
some have advanced that it was ahvays the case, and that whefif 
the wmd blew in one direction near the earth, there was always 
a counter-cunent at a higher elevation : but, it is not absolutely 
necessary to the direction of a balloon, that the second current of 
air should move directly contrary to the first, or indeed, that it 
should move contrary to it at all ; for it is quite sufficient if ther^ 
be a different stratum of air,'from that in which the balloon moves, 
within reach, which either has no motion, or, though it m^ve in 
the same direction, has either considerably more velocity, or 
considerab'ly less than the other: and when the effects are consi- 
dered, which must be produced by the diffbrent density and' 
, weight of the air, and its different temperature at different eleva- 
tions, in causing different degrees of motion to different strata, 
it is more than probable, that with very little ex ceptioit, ther» 
are always strata of air situated as to their motion as abo^*^ dcV 
scribed, and "that the power of loco-motion from these causes^' 
would be at least as frequent as that on the surfece of the sea^ 
from thestwtum of air j-ust above it assuming the same diffe- 
rence as to motion from that of the latter, a» those mentioned to> 
exist between two strata of air^ It is very probable there are 
also different currents at drffetent depths of tho ocean more fre* 
quently thttn is supposed ; of which fact so^ne remarkable uses 
might be pointed out, but this is not the proper place to insert 
tfiem ; ihey may, however, be conjectured from what ifc mentioned 
already here. ' * 

But if artificial means should be stiH thought more advan^ 
tttgeous for impelling liaWoonfr, than the method- dependent on 
the natural variation of the currents of air, pointed out abo\'e, 
t^ose* \vho wish to try experiments on -this subject may, per* 
haps, meet as good hintsr for th^m in some of tfhe -works of imagi-* 
nation, (where -a method of flying has been adopted, either a» 
tjie foundation of ingenious romance, or,ftS« consid^able inci-.. 
dent in it), as from any thing that has iaottially been attempted 
inbaHoons. « 

• The method of Cyrano de Bergerac, in - his voyage to the 

Moon, would be toa dangerous to attempt in the proximity of 

.tl^e infiathmaHe-gas. 

. ; t That of ^afbhi Billon, in his passage to the land of Damoitis, 

• \ik receive -the 4»r4iftnd oflhe sage Priiioess^er joyal highne^i^ 
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Ihe drfughter of his Satanic Majesty the Emperor of ^11 die Hells^ 
would be no^ very advisable* . '. ^ 

That of the Abyssinian engineer, for prince Rasselas, is toau • 
like the methods already attempted for balloons. . 
' That ^nimoving the^ i^ttd :df .Laputa through the air, i& th« 
most !k:ientjiic^ but tho. least capable of, aiding the. imagination 
en thi&'poiut* • • *//. • ' ... j 

' That af..Pftter Wilkinft, though not dir/ectly possible; yet fur-* 
pishes, the. best hint, especially in conjunction with ihat of.Habbi 
Dillon, in his first voyage: his method. in the ensuing voyages na 
doubt.would be perfectly; efk^trtual ; but, it is very doubtful if any 
;nodern philosopher coold have 4s much interest with the afoxe^ 
said empeTor, as the Jewish 'Rtii>bi,. so as to eficct it^. ^ { 

Takii^g their tiie iiint above .mentioned, suppose jtwenty oc 
thirty- «aglies^ Swans, albatrosses, or. -e.ven herons, ywrfi har- 
Die9sed.jiDJei.s(irt of .4 light frain^y which would.pre^'ent their flying 
but in one direction, there is no .reason to be conceived why» ' 
they ~\«i9aUljn6t'4raw a ballooo, of raodersutc.size,. through the air 
with toietable: velocity, which the aexonaut might steer by 1$ 
laSge, rii4de]^ formed -on. thfe principle^of a .bird's, tail. This me^ 
thod may not be approved ; but, .seriously, it is.nQt Yery..presiMnp.i 
tuoua to imagine, that no artificial method of moving balloons, 
will ever be found out much superior to it with all its defects. 

4m fact the expeiise of^ cointructTng-and filHngbaHooiisis ao 
great, in proportion to the weight they can carry, the gas re-< 
ijuires to be so .often renewed, they are so liable to be torn, from- 
the necessary' 'flimsi'ne^sijf''in«^r materials, and the danger is so 
great in the descent if the wind should then blow with any vio- 
icitcje., i^stjt is not ttybe-'cscpeetedthdy will je*^crker&?e for any very 
useful .purpose in civil liff^ aircn if they could.be directed in thei* 
course. In a military capacity their advantages have already 
been found* very- c*w^idcrablb,^and may probably be increased ; 
and it is likely that hereafter they will be je«ti rely confined t^ 
this .^6. For th^ir appUcatfoa ili this manner, it would be a 
■very considorableimprovoftidntito attach to €»ch balloon a lacgA 
light kvielii'ame, «oV4^r^i:wtixii oiled silk,., so as to form a plane 
incHned*ab4Kit 3fA- dogi^ectf to.:the horizon ;« which 'would. not only 
iMJflkit of thai t being usedirv iiK^iikdy useathory but; render them 
more pavtrou lady . manageable. Hvith a moderate wind than at any 
o|ber*tiine; -for by this means, the x:ord, .byAvhieh they are on 
Umco^ oc«asipnsAttkched to the. earth,, retaining the inclined plane 
against the wind, the impulse of the wind.woukl tehd to elevate 
the'baUooii>instead :x>f . depressingit; as It does., jiow ; . and ihc 
aeronaut, by letting out more cord, or by pulling it in, could .direct 
iiiitsell'so as-tohovcsrovdr anys particular spot, to the leeward of 
hiss^ placev of: ascent as long as) he chose ; he could also, by a very 
,few cords, (three or four): attached to the dift'escpt extremities o£ 
the incltt^d p4ane', so alter its ilegree of inclination^ as not only to 
0tte o^. iowerstiie^ balloon ^without luting out gas^ oFthrbwinj 
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iioith ballast, but also to make it more considerably eitber to tbt 
'right or left by merely depressing a liitle the contrary side of th« 
kicliiied plane/ ' • - ^ 

By this method, not only the situation of a hostile army oouM 
"be more accurately ascertained : hvX orders >Dr intellige&ca 
could be conveyed with. safety to an invaded* place, and even 
particular persons might either be conveyed to or from it as re** 
quired. The means of annoyifug the enemy mi^t thus be also 
HKreiised ; but the less there is said on increasing or improving 
methods of destruction, the better. 

The only impediment to the flight pf a balloon in this manner 
^ould be the weight of the cord, which would be considerable^ 
for moving to any great distance ; but this might be obviated by 
^ attaching smaller balloons, or .even smaller inclined planes, to 
support it at proper inVrvals ; in which way the distance to 
which a balloon could be sent and brought back under perfect 
command, might be extended to a great degree. 

It would be very advisable to have a similar inclined plants 
to every balloon to facilitate the descent, which might be made 
perfectly gentle, even in windy weather, by managing it (after 
throwing out the anchor) as already described. 
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Moke particular .accounts have been received respecting, tha 
new planet Juno, discovered last year by Mr. Harding, of Luiea^ 
thai, near Bremen, 

On the 5th of September its right ascemioii was 1^, 52'. Its 
declination 0^.11'. North, 

Mr. Burckhardt observed it on the 23d September at.S59<> Z'* 
and 4<> 6\ whence, he concludes that the duration of its revolu-» 
tion is five years and a half: its inclination ia.2i^:. eccen-^ 
tricity one quarter of its radius ; mean distance from the 8ub» 
three times greater- than that of the earth, that is to say, about 
a hundred miUions of leagues: it is consequently a little far* 
ither from the sun tban,PaliaSf Its diameter has not been mea- 
aured ; but it appeared like a star of the eighth magnitude, and 
uearly equal to Ceres. . . . . ^ 

Juno is the twelfth 'planet discovered within a small number 
of years, 

Herschell discovered Uranus and its six satellites, and, t«ro 
Dew s94;ellites to Saturn : Pia22i discovered Geres : Olbers dis« 
covered Pallas ; and Harding has discovered Juno. . ^ .. 

Our planetary system is therefore composed, as far as our 
preient knowledge exte^d% of ten principal planets : Mercury* 



Vcnus» the Earth, Mars, Cepei, Pallas, J uno^ Jupiter, Saturn 
«i)id Uranus, or Caslum. 

And of eighteen secondary planets ; namely, the Moon, fbut 
aiUellites of Jupiter, seven of Saturn, and his double ting, an4 
six of Uranus. 

In all twenty-eight planets^ 

And oar cometary system is composed of ninefy-four known 
comets. 

M. Piazzi, the astronomer of Palermo, has observed a change 
of one, two^ and three seconds in the 4xed stars, according ta 
the-situatioh of the earth in its orbit. This dete]:mine$ the rea- 
lity of the parallax of the fixed stars, about which astronomeirs 
have disputed so long, aAd proves that tile distance of some of 
Ihem is not nf air so great as- was imagined, or that it does not 
txceed seven billions of leagU€!s» 

}smBBiBi^^vmmammmmmmmmmmmmmmmmmmmmmmmm^iamsfmmBma^^ 

Juice of the PapaW'tree (Carica Papaya). — Joum.dePhys, 

VATTQUELiif has anal3rsed the jaice of the papaw-tree (carUs 
popayaj^ from whence he draws the following conclusions : 

** I think," he says, " that there cannot beany doubt that th^ 
Juice of the papaw is a highly animft4ised substance ; at least it 
possesses all the characters and yields all tho products of one* 
I confess that it hSs no perfect similitude' with any known animal 
matter. Nevertheless, I believe thai which it resembles most 
is anmtd albumen ; since dried it dissolves like it in water, its 
solution is coagulated by heat, by the acids, by the alkalis, th« 
hietallic solutio.ns, and the infusion of nut-galls. And in ine, be«> 
cause by distillation it yields the same products as any animal 
^bstances whatever. 

**' It is not the animal nature of this substance wbicli ought 
tp surprise us, for the juices of almost all plants contain some of 
it ; but its abundance,- and its purity in that of the papaw.'' 
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Jscent of Mount Ortekt — Vienna Gazette, 

For some years past Doctor Gebhard has been engaged in exa- 
mining the Tyrol, by order of his royal highness Archduke John. 
The ascent of Mount Qrtelet was one of the most interesting cir- 
cumstances whiqh occurred on this occasion. - A hunter of Cha* 
mois was the poctor's guide in the ascent, who also took with 
him two boors whohadatten4ed him during his excursions amoqg 
the mountains. 

About two o'clock, A.M. on the 27th September, they began 
to ascend this famous mountain, which is situated between the. 
vallies of gulden ^nd Drofny, in the Vintsgau. This gigantic ' 
mountain, enveloped^ in eternal ice, is mentioned in the Atlas of 
Anich as the highest in the Tyrol ; no mortal has hitherto dared 
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^attempt its ascent; • ^According toM. Gebhard's bafomcter, 
its height is 14,406 Paris feet above the level of the Mediter- 
j^ancan. Thus, with the exception of Mont-Blanc, the height 
Af which,- according to M. Baussure, is 14,556 feet, Ofte}ct is thfe^ 
})ighest mountain of the ancient continent. This discovery is- 
the more remarkable, since, hitherto, the mountain of Gross- 
^ockner has J)fcen considered as the- highest in the Tyrol,- vt^hich, 
howe'icr, docs not ex <;eed 12,000 feet, " ' 
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Itr a work intended to, promote thef- propagation of useful 
knowledgie, the foUowing^ pa|)er, (whose object is to restrain in* 
ye^tigations witMjn. t}ie,bou9dJs ,*of reason and good sens£i) it is 
hoped, will not be thought misplaced ; as nottiitig C^p retard the 
real proj];rcss of science more than absurd and chimerical pur- 
tttits under the sanction of its name ; which, meeling with ridi* 
CUI9 and reprehension, prejudice weak minds against the whole 
of philosophical' researches ; and give a triumph to the ign<)- 
fant, in affording them matter of ai'gprnent suitable to their un- 
derstandings, against what they suppose to. be useless, because 
Ihey are unable io comprehend it^ and to which they are inimical 
on account of the superiority which science ever confers ovier 
them on its followers. 

In this paper a Society of Spavans, who wdre resolved to set 
jio limits to their pursuits, and who adipitted of the propriety o^ 
jionp, are supposed to have proposed the following, subj^pts for 
detc{;mi nation ; by which, in an ironical mannert those of a sin^iT 
lar nature, \yhich have really appeared, are justly ridiculed. 



Programue of Prizes proposed by a. Society of SfqvanSn 

Ffprit des Jqurnaux, 

Ist. It is proposed to resolve the following problem; the dis- 
position of the fibres of a man being .exactly known, to foret^Jl 
from thence to a certainty how this man will conduct himself in 
a given affatri - -. ' . • 

2d. To make the funeral oration of a man whom you hi^ve 
never seen, nor heard speak, from the report of the surgeon whq; 
has dissected him. 

3d. To point out a method of dissecting a living man, in 
order to discoveVif thought be tiot a fluid more or less subtle,' 
^'hich circulates in the fibres as the blood does in the veins: 
and to find a method of opening the fibrds ofsome Spavans who 
were troubled with a repletion of thoughts, either from having 
digested tlieni badly, or from not litivihg Sufficiently completed, 
Acm. - , , 

. ' 4th. To pfove'that men w<*re ofganis'ed formerly like fauns,^ 
^ntyrs, and centaurs,, (which' indubitably existed- about threp 
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thousand years ago :) to shew what were the modifications 
Which the species i^aSised through, preWous to their arriying 
at the state of fauns and of centaurs ; those through Which 
ibey have passed siHce that period^ andy in fine, those to 
which they will in future be submitted. 

^ 5. To give a detailed plan of the disposition of an acadetny 
. of education for ouran-outangs; in order to demonstrate that 
they are men rery superior to the negroes, who were instructed 
in the house of education in the colonies: to establish a cer. 
tain' rivialship between the two institutions; and to demon.' 
^trate' the possibility of success, 'by the simple inspection of 
the facial angle of the white man, the black man, and the map 
ouKin-outang. Some disquisitions on the perfectibility of the 
man-paroquet, and also of the man^ass^ would not be foreign . 
|o this important subject. - ' 

6, A discourse on this question : how far society has a right 
to punish an assassin, of whom all the actions are determined, 
independently of that which they call the will, by th« 
disposition of his fibres, and by his nervous system. 

7. To prove that it is from malice, and in order to bring u>' 
back to barbarism, that certain physiologists, such as RousseL 
Pinel, and Barthes, have permitted themselves to consider in 
man what they call moral, whilst we, more clever metaphy- 
sicians, consider alone the physical necessity. 

, 8« To determine from anatomical observations, what has 
been, during the last two thousand years, the progress of the 
civilisation of apes, and to calculate, from the same data, and 
^y means of algebraical operations, the progress which they 
will, hereafter make ; in order to fix, at least by approxima- 
.tion^ the period when some of them will be worthy to be ad- 
mitted into our society of S^avans ;— that, in which they 
will be able to form a philosophical society by themselv.es; 

.that, in fiue, when they will be more perfect than men, and- 
when we S^avaus -li^ill be reduced to be only the apes of apes. 
Note : It is observed that this period is not perhaps very 

;far distant. ' ' 

These questions being equally important, the prizes will bift 

,equa\. They will consist each of a ifiedal of gold, represent-. 

.ing, on one side a balance in equilibriO, of which, one of 

■ the scales contains a man, and th(3 other an ant ; and iftt 

,the other side a horse riding; on a man. 

The memoirs are to be sent post paid, and lo ^them car« 

lis to be taken, never to cite the names of Locke or CdndiJIad, 

. unless that, to honour their memories, pains are used to prove^ 
that thjey have said precisely the contrary of that WhJK^h thejr 

; wished to say, and to guard scupulously against ever prV-' 

. aouncing the words, sottl, moraly and such others. 
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1 -ftfe lias's oT int'o'fr?gcnce ^'hich Mr. A. Ybtirr^ii^S cblletied 
Tron^ vSricus ])'drts of the iiingdoAi Relative fo tfte nature and 
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I^roiii coiD^jJinTig *'.:5 Va'ions tlicoiiTife.pA'bTis1icd¥rbin *fli'e 
"abovfe source, the fol'owiftg ciKumsfanccs'apppa'r. 

The cause of 'ni.ldtvv Is now accti'i'afcly 'pr6Vcd fo atl^e'fronf 
asptcies of very mtnite fungus'," Which in^ertfn^ its rt)pfs into 
the pith of the rlint, absorbs the nourishtrmrt 'm fended for th'4 
grain, which giiih afteV\Var'1s co'nsisfs i'flfttlc elsc'but hask." 

The 'engraving of this fungus, ficttti the drawings of MK 
Uauer, botanical pa^nfer to. his 'ntaje'^sty, as it ^ppcrared MgWPf 
,ina>inified, sl.^w that the seea-vcssel Of it is i^otnfewhat of thenai 
tufcofthc puH-ball, and as its sfeod istrtinutcinig^ortifefn to^he 
Jsize o*' the plant, the vast number «achprodfrccsrtiay be judged 
from what we see in the otlier fungus ; Sir Joseph Aanks 1*$ of 
opinion 'that from the*first in'^crtion df the ^plaiit to rfs pfo- 
ducinj^ seed is not more than a wc<*k iii hot Ivcather, 'and thait 
every pore in tUc st- iww'hcrs thoy take rbot^ trill pr6(Itice from 
iwciity to 'forty plaiits ; and hs this See& is not heavier than air, 
the quick pro^:agation and prodigious e^tdntto ^vhich it spreads 
is hence easily flccouri^ed'for. The least brcesje coHvtfys f!f» 
seed in every direction, and whenever it finds a proper recep- 
tacle, then it iTircctfy takes root and propagates its Uestfirdtivb 
- offspring. * . ^ 

^ There are iii'all' plants a v^st huinber of minute pofes irt- 
tcitded to absorb moisture from the air, possessing a pecnlMnr 
Biechahism which fcauses thc'm to opvn in dcfmp toeather^ anS 
close in dry; "these pores, situated in longitadinal furrd-Ws in th« 
straw or reed of the grain bearing plants, are, in tire opinioii 
of the hon. baronet before mentioned, the favourite niches 
of the taildew ; who also thinks that of ill plants it prefers' tBo 
barberry bush, where it thrives with peculiar vigour, atid there- 
'fore every barberry may be" considered as a strong attract^r 
,iirst, aad afterwards a powerful propagator' of this iio'^iOiis 
fungus. 

Every species of fungus thrives bcist ih damp tintl shade, kfifel 
•omc will hot grow without thein : this shews the reason t^Hy 
in general open situations weird Ic^s Subject to the 'niitddw, *slrm 
a crop not too thick, but which admitted a frde cir'Culatidii''6S 
air among its feed,' and also shows' why drilled CfOpsf froratfaeia*ti 
mentioned circumstance frequently isscaped, and why damp soils, 
damp Tveather, shade of all kiads, , and every thiug that .pro* 
duced or retained moistare, favoured the growth of mildew. 
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were in general eu^ect to Ji:, wliU« tbosQ which were on ^ 
fikUow, oi^ foJ lowed <i crqP) which had reduced the man are to 
iD(4d previously^ were much le^s affected ; it is not iiQprobable 
ia this ease but that the litter might actually contain the mildeif 
in a state of strong vegetatiQn^ and that the fariner might thus 
•jfi reality plant the mildew at ,the time he prepared the ground 
for his whi^at. 

• When the stems of wheat or ofli^r gtaia were wcJJ coFere4 
'Vith the )^af, pi*o,vided the circulation of (he air yfii free, it 
in general Wept opF the mildew ; weakly plants were subject 
to it frojqf waatiog this defenicc, and * barley mostl^^ escape^ : 
nnd bearded wheat, and other kinds in which the reed is not 
to much exposed^ were nbf damaged to so great a degree. Wi^akly 
plants seemed subject to it from other causes likewise, perhaps 
from the stagnation of theiji: juices farouriug its growth. 
■ It is very probable that the pores (tefo re mentioned) of plants 
se^Te the doubje purpose of absorption and perspiration, and 
(as every plant is a kind of preaumato-hydrauJic engirie, id 
"whicb heat' causes expansion of the contaified air and fluids, 
^d conseq,uent transiidation ' and evaporation, and cold occal 
siohs contraction and by it absorption through the pores) this 
fhe,ws why the mildew Ws^ observed to spread most rapidly 
when the wcaiher was such as produced these exeiting causes most 
stropgly and in quick succession ; hence a cold night or frost 
after a hot day, very great damp after mudi heat, and particu- 
larly of that kind ot damp which admitting evaporation of itself 
from jthe surtacc of the plajit,' caused a greater chill to it, whil« 
It made the pores open at t^e same t?mc, wcre^obscrved to favour 
the iiiilclew ; for a stronger absorption thus taking place, more 
of the seeds of tli*e fungus would enter the pores of the plantk 
a|ong with the current of moismre, and perhajs also of air, then 
entering these passages on their way to the internal v^sels. ' 

Hot' weather is necessary to the growth of mildew ; for this 
reason the crops which atjmittcd of more early reaping^ iVi'd 
were thereby less time exposed, and y.hirli alsd esc^(icd ther 
great change of temperature between the daysaad n'gi'ts at the 
«nd of ^utiunii,' were also less subject tu the n:iJdc^^\ 

Qllieir countries are as much subject to fho mihl^w as this. 
■Italv' and Sicily sulfer very much Jrom it, and e»cii Neir South 
^ales has its crops injured by the same cause. 

The Vmal Ingrain (caused by the mildew), though unfit for the 
mill, is, jiowever', not injured in tts vegetating power; arid, ac- 
cording to the' same respectable authority before-mentV6nfed',"i5 
as ht fbr see;l as the pluinpesit and heaviest grain : because one- 
tenth, of, the contents of a ^rain of good wheat is^snfficient for 
tlui support of the nasceiit plant j the greater proportion of 
Uairina *at present ^xis'tiiig in those grains, being the effect of 



'f,Oi Fads relative to Milder. 

»en1tiTatioii more tban the nature of the plant ; as, intjkeniaii* 
tier, the apple^ pear, and many other fruits, exceed in size 'Of 
pulp those in the wild' state, by the same i6eans. 
' Of this small grain a less quantity per acre may also be used 
for seed, inasmuch as every bushel of it will contain ^ vastly 
greater number of seeds ; and Sir Joseph thinks that three busheU 
of the small grain will fully equal four of the large. 

It seems to be a pretty gen eiral opinion, ^ that mildewed crops 
should be reaped as soon as the grain is filled with its milk, far 
as the supply of nutriment is cut off by the*- mildew, evapora^ 
tion will carry off more moisture than the plant supplies when 
standing,, and thus cause the grain to shriver, but when cut, the 
grain being more shaded, dries with less loss of weight. 



Circumstances favouring the 
propagatictt and increase, of 
Mi/dew, — ^^ 

Damp aQd moisture of all 
kfeds, particularly iii a stag- 
nate state. 

Fog, mist, and eyapo ration 
from the soil. 



Shade. ThicJcT^ess of crop. 
Plants too close to admit free 
jEiir. ' 

Warmth. 

Sudden and great changes of 
temperature of air from hot to 
cold. 
.' Calm and still air. 

Stable manure and litter In 
an undecomposed state. 

The fictnity of the barberry 
bush. 

■« ■ 

Weakly state of vegetation, 
from whatever cause. 



I* S~' ■ 1. 



Pf.cveniives of Mildew. 



* Sowing on well-drained an4 
dry soils. 

Jl^eeping hedges and' oth^r 
fences low, and enlarging eii« 
closures. 

Drilling and dibbling >rith 
^ide intervals. 

Perhaps furrows and frills 
fun east and west, would cause 
a greater circulation of air, 
ifrqm winds ip those quarters 
being most prevalent. 

By cHoosiqg kinds of grain 
which ripen early ; early sow- 
ing, or by other means to m^. 
tiage so as to reap early. 

To use no stable manure for 
wheat but what fias lain in heaps 
above two years ; or never io^ 
sow it but after a fallow or 
preparatory crop. ^ 

V * • 

Removal of the barberry. 

Good preparation of the 
ground, and perhaps pariqg 
and burning at certain intervals 
in the course of crops, to d<^«. 
stroy insects, worms, &c. ve- 
getables, stems, or stubble^ 
infected with mildew. 

Preferring kinds which ^av^ 
the stems best sheltered wit^ 
leaves, and heads bearded. 
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ComparoHve Culture of Turnips. — Trans. Soc, Arts. 

Mr. Wm. Watson in his comparatiTCcnlhire of turnips, for. 
Ills communications on which he receired the silverj medal 
♦from the Society ofArts^ ploughed up ground for the expexi- 
ment in Autumn 180^, (which had all for many years been 
nftder the same course of management) ; in 'May and June fol- 
lowing it received " three furrows in the common way," and 
was completely pulverized and cleaned; after which it w%s 
.idivided into four flat ridges, eadi containing 4719 square ff^Qt^ 
the soil was a dry light sandy loam mixed with small stoneiky 
•incumbent on a thick stratum of grayel. 

In the ridge No. 1^ the seed was sown in single rows with 
.intervals of 13 inches, after the ground had been manured 
.-with dung, more advanced in its pntrefaction than usaal, whick 
was thinly ploughed in. s 

No. % had drills 26 inches apart on raised ridges, but oae- 
- third of the manure was not ploughed in. 
. "iio. 3, the hi^an^ as 2, except that all the manure was ploughed in. 
No. 4, sown broad-cast, and dunged in the usual way. 
The manure was of the same quality for each ridge, at iHtn 
fate of .fifteen two^horse cart^lpads to an acre. 

The seed to each was at the rate of 1^ lbs. per acre. 
The succeeding weather was very dry, by which manjr 
plants were lost. No. 1 lost most. No. 2 was nearest 1, 
.|n deficiency,, especially in the parts not covered in. No. 4 
produced not quite so many as No. 3. ' 

The produce in weight, when heads and tops were cut off^ 
.|fas in stones of 141bs. eat:h, in 

TSfo. 1 , 144 lOlbs 

f 2 193 3 

3. .. -. .. 211 4 

4. ,-...-- 163 12 

The drilling with wide intervals, and ploughing in the ma. 

^nre under the middle of each drill, both admits the same quan. 
•tity Qf manure to bespread on a greater extent of land, and 

permitting the. plough to be used in the intervals, facili. 
iiates the after-culture, hoeing, and weeding: and though there 

will not be so many turnips produced in number, yet^ as each 
.?^iil be much larger in this method, the produce will be greater 

• in weight. Mr. .Watson accounts for this geometrically, and 
^hews that a turnip eight and a half inches in diameter will 
weigh nearly as much as three of six inches dLimeter, because 

. yimilar solids are as the cubes of their diameters. Mr. W.'s 

calculation here is not quite correct, the proportion of a turnip 

.: pfS-J- inches diameter is more nearly as that of S-J of 6 ihches : 

• but this is. a very great difference,, and so much so in practice, 
that all the farmers in Mr. W.'s neighbourhood (that of North 

iMiddleton in Northumberland) use their utmost endeavours 
|y produce turaipft of the largest sizei w^ich has iuduced them 



jl# To preserve TurAtpf in JVintef* 

io prefer drilling on small ri^fgts loHh large intervals. The 
farmarK aJsd in Morthnml^Qriand,. Roxburgh, Berwick, and 
£|ist Lotl^ian, praetUe tM %'i^p i^i^^^gjemx^at] 'wfiicJii, together 
ivith the phvgbwg in the «/c«//f« vmhr iha ridge^ ^re the c(ii«f 
^ fomts ia t^raip-cuUur^ , ri}cQmmefid(^4 ^y ti^e result of \^ 

Methed of preserviftg Turnips in IVinter. — Trans. Sac, Ai'ts^ 

M^i John SuijetREFF, of Hadduigltcm, in Seo^Iand, jecur^ed 
l^is turnips by eirclosiiig theio in stacks, ten f^ct vv'ide, covered 
KTcl) lyith straw on every side. Hecijoseawallforoneside.olihe 
stack, and drove shakes in 4fae appgisite side, the same beight 
85 tile wull, and paraliei ^o. \i. Tb£ inside of the wall and 
•itaiies was iioed witii convp^t bundles or shexvcs of straw, 
about ten inches in diameter, introduced as vaiUed ^ the lar- 
^^cst tnrii^ jsvere placed ncxjt the »t£aw ; the tops and roots 
^ere cut off by women ajad boys, as they weare cacted to the 
.fi^c^, aod ^e adi^ring cai'tii dqaoed oSi tbey were ihen 
handed ivp ia iKisketfi to ^Jie man wJio built tbe ^tack, which, 
•4|rl}ea raided to 4:he bright o<t .the wall, (5 feel,) was then gxadu.^ 
ally 'contracted, <so as to Corin -a a^oof Avith an angle jof about 4£i 
degrees^ dven ^at^cfai^ over with jira-wa fooJt^hick, and roped 
^owfi with str»w ib^nds, which were secured to an horiaohtal 
,rat)^ placed «for 4hi« purpose at the top x}f 4^ stakes andff 
•^beniaU-: a 4i»y icMuuladon must jbe cbosen x)r pceparod tdjr 
thesUck. 
-( Mr. S» 'CoinpU'to* tiie co^t of .cariiii^, .s^iuikiag, &c. at 
£\ l^s. 7d. per acre, whenishe field is4i<Kt.mor«-thdn %c|liarn 
ter of a mile from Jtha sta<Jk. 

The advantage* of .this, he«t«ttes to be, the having clean 
tnrnips always at hand *for the cattle, during the winter, in 
a state fit for use, .when field turnips cannot be drawn on ac^ 
cwuntof fro&t, or, jif gotat aftex n>uoh labour, are nothing^ 
-4keB btotaluHip ofice. @d. All loss by ratting. being .prexentcd: 
«ftDd Sd.'the admitting 'the plough so much sooner, to {H*epace 
^r4hef following crops, sotihat from^e ^rly ,sow:iitg^ andmoipe 
clfectq^l culture tbus permitted, crops are often better, than. 
)ilM>s€.in mticb mher ground, managed in theusualway. 

^Besides this, Mr. ^g. kept twenty-six ihe2)i) of young cattle, 
iCOw^jindyea^rl ing calves, |i ear .three wee^s, oathe turnip iriio-^ 
(Biingsfrom 12 acres, witboat straw only in addition, .to their 
•2SF>provement ; afid thinks -many inore might iha?e .been .kept 
yi'wh these, ^had they been provided in time.; a quantity of 
igood mafiure was also procured, both which advantage^, esti- 
.natedat oilly the Taluc of 3d. for each bcib&t.pcr ni^t^jwili 
.much n^orc'than pay for the trimming and ^tacking (4. the pro- 
4ucc of the .1£ acres. 

3>lie gold -medal, w thirty guineas, .was niven iMr. jShicrei*^ 
j|»jr>the4M>cittty.af Arts^ iJo^fomii^iiiaitiAg ^-abor^^. . ; .;^. 






Pres^t'i^ifi^ Potatm. — Trms, Soc, AAs,' 

Mi Bt:i^ANOEY^of Guernsey, recnived the thaaks of *iic S^>ci- 
ety- for grvmg an account of the etifectfial preservattoti of i 
small quantity of potatoes, by burying them under tlie earth 
^feef, from Oct. 1802, to Jmi. IBOl. 

(y^crrcrif/q/w.-*- The ouly novelty in this is the length o^ 
time, in which the .potatoes were preserved tWis ; the methoi 
itself iias been in -use in Ireland upwards of 50 years, and |^r-. 
lia|)8 nearly as long in J)evpi[»hire and other places: where^ 
for this purpose, a trench isdu^, usiKilly, about fouf feetdeqi, 
in^a dry spot ; straw is then laid at the bottom ^\\h sides?, and 
Ithe potatoes thi-owH in, still laying in straw -at the sides as the 
pit is fiHed ; they are als6 covered with sti-ilw, and the eart^ 
lakeii irom tl^e pit is then heaped over all, in the form af a 
roof. The prinoi^^dl intention of this method is to keep them 
hiysi frost,, and after this is past, i\Lej arc •taken frcNn the pity 
as wanted. 

This is the best method of preservftjg them in the ceaatry r 
but in cities, for exportation, for sJiip use, and where sma£l 
^antities ordy.are wanted at a tim^, Mr. MUlington-s mc«. 
ith«d (mentioned,, in. Young'* Annals of Ag^r-icuhui-e, 1'?'90,) 
seems superior, of pressing them into cakes, like a thin cheese, 
«f about 41b.. each,; in which manner he preserv«l tbemperfe^'flj^ 
^ood for three years : in this state thiiy occnpied but a<si.\th of 
their former buHc, wWcli is a valuable property for stowage 
•board ships, and for land-carriage also, especiatly as tkejr 
fully Tpcover their former weight on being cooked, aod.pro- 
liuce full as much food, as the original weigbt of'tlie potatoa% 
'ff om U'hich ibe cake was formed. 
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Ske^p-fold easily removed,- — Tram, Soc,, Arts, 

>Mr. ^hos. > PbownEN, >of Broome, in 'NorfoU^,-v4)«fived t}td 
gold medal, -fnom the Society of Arts, for the •^Jontrivanee -©f 
a staeepifoki, whose frames -are- S4?.-plaoed on wh^eli^ -that'tli^ * 
can be moved by a boy. Each frame is 3 feet 11 inches h^, 
and SI feet long, and is fqrmed by an upper and lower bar, 
each^ inches deep, and two. thick, and three intermediate bars, 
each four iriclies Ti'^e'p, and three qnurtfirs of an inch 'thick ; 
seven oaktiprights are tenanted into -the upper and 'lower bars, 
through which uprights, the aforesaid interme'diate bars aro 
iiiortib6d, 'tllHs altogether pesembliag a gate fcam^ :0f the al)ove 
^inebsions ; this frame is supported upright at ^x-fbetffiTtn 
each extremity by an axle-tree three feet long, crossing the 
frame at right angles, which is secured to the upright, which. 
, Is^taQc^ over i^^ by aa oak knee with scre^ bolts; t^e wheels 
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llf Imprckementv/^iDrditis. 

arc about a foot high and of dkst iron ; one of the axles has i 
Joint at each • Wheel, by which they can be placed in the posi- 
tion most favourable for turning the frame round. 

Mr, Plowden computes that he lost from thirty to forty 
Bights folding, when he used common hurdles, in 'the coursd 
of each year, from the ground being too hard to drive in the 
ptakes, cither from drought or frost : the frame above de^crf. 
bed, being moveable at all times, prevents this evil, and also 
save the loss from wear, which must be considerable, ou 
the common hurdles, from the violence to which they are lia-. 
ble in driving : moreover, as these frames can be movted by a 
boy, and the others require a man to attend them, the difier-^ 
ence between the wages of the^man and the boy, Mr. P. thinks^ 
will enable small farmers, who possess but 50 or 100 sheep, to 
hare the benefit of folding by the use of this implement. 

Observations. — The only parts of this contrivance, Habld 
to be easily put out of order, are the joints at the wheels ; but 
thisas easily remedied, by having a round upright in the centre 
of the axle well secured to it, by a knee or brace, which upright 
ihould be attached to the frame by staples, so as to permit iip 
turning Avifhin them ; this contrivance would substitute one 
firm joint in the place of tw o weak ones. The frame might lA 
this case either be supported by the axle, or the head of th* 
upright, whichever was preferred. 

But, as the frames are not very heavy, it seems still bcttet 
to use but two wheels to each, (instead of four,) placed about 
a third of the length from one extremity, with a foot at the 
other end, to raise it to the level with the wheels, (which might 
l)e formed by leaving the upright at that end so much longer 
than the rest,) then by raising this extremity, the whole might 
be moved, as a hand-cart, or * wheel-barrow ; a handle might 
be added to the frame, like a plough Jiandle, to facilitate this 
operation, if thought necessary, or a staple fixed to admit a 
moveable handle. It would also make the frame stronger, to 
have a diagonal or t^o placed between some of the uprights ; 
which addition would admit its being made lighter, with 
equal strength, and permit the substitution of doveltailed 
or plain joggles for mortices, through the whole frame, 
which would save the mOst expensive part of thework- 
. matiship. 



, Improtcme?it of Drains.— Trans, Soc, Arts, 

J. C CuRwzx, Esq. Cumberland, received the gold medal 
from tbc Society of Arts^ for hir commuuicatioa relative t« 
drains. 



Improvement of Brain^i itS 

He remarks tbat Mr. Elkington's method of droning is not 
universally applicable, because tlie dififerent strata are fre- 
quently interrupted by vertical partitions of several ffeet 
thickness, called dykes or fissures, which will not pern^t thd 
water to pass, so that a drain may run within a few feet of a 
yery wet spot, without drawing any water from it, if one of 
those dykes intervene. In a country whwe these dykes occtir, 
Mr. Elkington's method would only drain the interval between 
.two dykes. 

It i* very necessary to find out the direction of thes^ dyke*. 
Mr* C. drew but little water from his grbuiid' when he ran his 
drains in tli.c same line with them; but by altering the position* of 
the drains and making them deeper, he succeeded effectually. 

Mr. Curwen recommends always to begin with the uppfet 
levels, for that frequently drains the whole, and from his expe- 
rience he is of opinion that all springs proceed from di^kes which 
stop the water in the horizontal stratd; some of these dykes 
may be traced for miles, by their effect exhibited in the water 
iwhich appears on the surface. He does not wish to detract 
from the merit of Elkinglon's method, but to state its not being 
proper for countries when the strata are much broken. 

The kind of drain used by Mr. C. is a union of the covered 
hollow drain, and of the drain formed by loose round stones, in 
many places called French drains, which last is placed above the 
first. 

The hollow drain below leaves an interval of nine inches 
square for the water to pass ; the side stones are near four inches 
thick; these are covered by flat stones, over which loose 
stones are thrown in to within nine inches of the surface ; and 
over this the grass sod, and soil are put to the level of the 
ground above. The top of the drain is twenty-two inches wide; 
the expense of cutting was from fourteen to eighteen pence per 
lod ; filling, eight p(ince; stones, eight shillings: in all about tert 
'^shilljngsper rod.. But Mr. C. thinks the efficacy and duribility 
of these drains fully pay for this heavy expense: in twelve months 
.he made 6000 yards of such <1 rains. 

Ob&ervaiions.—^ThQ depth of the drain is net mentioned, but 
if the section of it be made by a scale, it must be mora than 4 feet 
6 inches deep, as it is upwards of five times the depth of the 
kolloW passage for the water, stated at 9 inches. There is a little 
inaccuracy in the dimensions of the parts at the bottom of the 
drain given ; for the bottom of the excavation is mentioned to be 
but 12 inches broad, and yet the tvyo upright Stones placed 
within this space, are directed to be from 3 to 4 inches thidk 
each« and the interval between them to be 9 inches, which would 
exceed the given space by 3 or 4 inches. 

A plan of the drainage is referred to in the paper whi^h is notf 
given in the printed ^opy. The highest drain is stated to be 12^ 
feet ab<A;e the Itvel marked No. 3 in this plate. - 

>Jo. ?:— VOL, X. ^ 



> 






IH Oil from Shei 6/ the Gitfy-Jlor^cr, 



OUfrim Sad of the Gmjf:flower'.—M. Php. Been. 

\ • . 

^ SoNiK I. greatly recommerKfs the ctiftivatihg of tie gitty^ 
Jlower (Hesperis Mfatronalis), for the prmfuce of oiflj *s it» 
seeds j'ielcT it in greater abundance tfafiTi any of tfiose in commoi 
use : the proportion obtained from 30lb. of rape seed was seyeh 
(Paris) pints and a half of oil, chat froni the saine quantity of 
hemp seed was five jpints, while 30lb. of gilly-fiower seed yiel'defi 
no less tlian eight and three-quarter pints of good oil, wkick 
burned well in the lamp, gave a bright light, lasted longer th-ah 
jnoit other oils, and prtiduced iro disagreeable TSccitt; its only- 
ifefect was that it produced much smoke. 

The cultivation of this plant is attended with bnt Mtftletrdubfe ; 

when the seed is once sown the plant renews itself s^otitkncously 

- fevery ^^ear, and produces a fresh crop. It \^ill ffourish on veiy 

poor soil, rive inches of earth over a rock hjts bfeen known ^ 

ie sufficient for it. 

Good g^round will, however, produce a greater crop ; M. Sof- 
ia ni sowed some of this seed in ground well ilianflrert; in theifaottth 
of October, which was Covered with but little earth; in the fol- 
lowing year the plants were mot-e thslh foTiT feet high', aikI thre# 
out a multitude of branches. The flowers appeared the second 
year^ the produce of seed was in the proportion of I9 lbs. to 
every fifteen square feet. 

M. Sonini thinks this plant is only abiehnialin reality ; bat 
tke seeds, which drop ofthemseflves, take root so effectually, and 
produce so well, that it causes the same effect as if the plant wcne 
perennial. The only culture it requires is to hoe the ground in 
the beginning of spring to destroy the weeds, and to renew the 
decayed plants, by offsets taken from the others. M, S.'s groufnS. 
toianaged in this way for ten years, did not foil to produce eveiy 
year with the same vigour and abundance. It stood the ihG$t\ 
;sever€ frosts in Lorraine, where they are more violent than in 
the centre pf France, without ihjury ; and the acrid taste of the 
whole of the plant effectually keeps oft' all sorts of insedts, *> 
that it receives no sensible injury from fhcfm. 

Xi is recommended to sow this plant with a crop of back wheAt 
the first year ; from whence and what precediQ^, it appears it maty 
eitier be sowed in spring or autumn. The plants should be left 
eight inches apart from eacti other, in every direcftion. 

Observations. — This plant seems well worth an expeWtnefit 
from sonre of bur own agriculturists, whono doubt might find'^ 
better crop than buck wheat to accompany it : beans, fbr iH- 
stance, seem likely to be preferable. ' 

As to the ismoke the oil produces in buriling, it is probableHt 
*«Miy b^ caused by an excess of miicrlaginous matter, Which uit^i 



On priserwmg.P^td^oes/Qr siveral Years. 1 1 5 

jie removed by roetaljic oxy4jf$, j[)f perhaps more cheaply by 
poujidejl charcoal, wiich tis a strong' attraction for mucltage. 

M. Spniai expatiates greatly on the beauty.' and fine scent or 
the flowers, which are very abundant on this plant; "this circum- 
stance shews its utility in another point of view, as it is likely the 
jiowers would ^flSord a copious source of honey and waX.- 

There is no doubl but other plants as \yell as this, now only 
cultiya^t^d in flower knots^ would produce seeds proper to yield 
oil, and perhaps ?n greater abundance. A very oleaginous seei 
^f the shape of buck wheat, l^ut somewhat larger, 'is produced 
jfrom a v^ry common plant, of which the name, as well as can be 
recollected, was the hyacinth or blue bell, which might be tried 
for this purpose. 
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On preserving Potatoes for several Years, — Ann, des Arts^ 8^c. ' 

. «M. DKiivitEV (stated tOfbeacuUiyator of hk own estate at 
^ILteugny in the department of the Nievre), asserts, that in 17$P 
'he seat an account to "the Society of Agriculture at Paris, of th^ 
resiilt of several.experiments made on no less than four thpus^n4 
.bu^els of potatoes, of which the principal was thp foUowi)^:. 
be bruised them in the same manner as they prepare f^pples for 
'Cider in Normandy, that is in a circular trough with fi veriicil 
jniU*stoDe, drawn round by a horse, after which they wore sub- 
mitted to the aotionof a presi. VVbea the marc (pre&^ed mat- 
'ter) was well drained, it was cut in to squares of 3or 10 4nch^, 
which were'placed to dry in asheltered situation* 

Potatoes treated in this maimer produced, 

1st. A great quantity of vegetable water, which was given to 
tbe^cattleaJnd the pigs. 

2d. A quantity of fecula, of which ^7 quintals were sol4 
to the linen-manufacturers. of Morlaix. * 

Sd.and lastly, the jnarc, which after being dried, fierve4 fqr 
two-succeecHng winters to feed .the breeding ewes and tbeir^ Lambs. 

He mentions that he feeU peculiar sati^faotion in announcii^ 
that an econo^iical ^process which was only tried it| miniature, t^ 
the amount of a few pounds weight, in a London laboratory, 
has been practised, and probably is still, on a great scale on the 
banks of the Seine. Tie also claims the priority of the disco- 
very, for which he refers for proof to the suffrage of the Society 
of Agriculture at Patis, regiltered in the AccoiUitv<rf.th»ft pro- 
ceedings published in December, 1790. 

Observations. — ^The Englis>h experiment alluded loin tnis ac- 
count, is probably that of Mr. Millington, who presented a cakt 
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of potatoes (pressed in a ftimilar manser to that (iescribt^cf) tti 
the Society for bettering the Condition of the Poor in London, 
in the year 1799; the cake was made in 1797» and was perfectly 
jood at the time presented. 

If it were not for the reference abovp stated to the journals of 
the Paris Agricultural Society, there would be some renson to 
jioubt the date of the French experiiiient, as it has not been men- 
tioned in any of the periodical woil;s before this year/ l80i> ; and 
besides, it is not noaiiy years since the use of potatoes whs so little 
known in France, tfu»t they hav^i been recommended by i heir 
yri^ers tp the attention of the people, aln^s^ a"«: if they were a 
new discovery. MerCier, in particular, is reniarkably eloquent 
on this topic, apd has a paper on the subject which is almos»t 
poetical. 

Another suspicious circpnistance i$ Mr, Dervieu's recom-* 
pending the use of the nijirc for fuel : when it is prepared, ho 
•: si^, the marc is put to dry in a cp*ered place, ^r^d i^ will tl^cn 

serve for fuel :*' surely if it were so good a food for sheep, no 
farmer would ever think ot using it in his fire-place. 

Whoever may be the first inventor, tbefe is. no doiuht that 
the Invention is of value t though it does not appear that its be»t 
application is that stated here : to preserve potatoes for use iu 
the country, the least tfonblesome method seems that of 
burying them in trenchef lined with straw under ground, 
practised in Devonshire and Ireland (mentioned in another 
^art of this Number). But the method of preserving them 
by the pret^, seems extremely valuable as a preparation to 
TnaHe th'em servo for 'sea store, and for exportation, as they 
>vauld in this way occupy not atx>ve a fifth of the space iii 
the ship they would unpre^sed, and besides would keep perfectly 
eood for a great length of time ; this is of the mcr6 conse-* 
^uence,, a^ sailors in general ar^ very fond of theni, and they 
ipight, useil in this way, t«nd to save much of the consumptiojt^ 
of nbiscult. ;t 

Unless the fecula (produced in the pressure) sold to the starch^ 
jpaakers, would pri^duce more profit 'tb«n appears at first view, 
it does not seem to be very well worth while to prepare them iii 
this manner for food for cattle, as the method before mentioned 
seems ful ly su fiicient for \hti r preservation for this purpo3a 
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Om, leading Shiap Viit\ Poi^tO€S.-T'Yoy^i3k's A,nn. Agric. 

Mr. ^o,B«aTS, of Beaulicn, Pants, has transmitted to Mr. 
Young a very favourable account Of triiil of potatoes for feeding 
l^eep. Ib- April, 1803, he planted teaacresof potatoes in driH»|^ 




0nfeedingS&€9p pith Potatoes^ 1J7 

lioused the crop in October, and coTered it well with straw and 
fern, and in tbe middle of March, when his turnips were ex- 
hausted, began to use them for ali his cattle, and found them aof 
unspeakable treasure, and by their assistance kept his whole 
stock in excellent condition to tbe end of April; h« computes 
this advanta|ve to pay him at the rate of full 20/. per acre ; they 
were particularly serviceable to his ewes and lambs at that trying 
season. To prove that these roots do not exhaust the ground 
more than turnips or carrots, Mr. R. mentions that he had five 
•quarters .six bushels of barley per acre off the same land after 
the potatoes, exclusixe of the tithe, which was drawn in kind. ' 

The following year Mr. Roberts planted forty- three acres with 
patatoes, the pro<luce of which kepi, duruig tlu? winter (from th<( 
second week in December) ^il iiis stoc(, consistifig of 12 biil- 
Jofks, 103 South Down wethers, IS bairen Leicester ewes, Sf. 
South Down ewes, 40 store pigs, and §5 swine put up for fatten- 
ing; besides which he sold twelve hundred bags at five shillings 
per bag, and expected to have still more to sell at seed-* 
time. I 

The bullocks and sheep had always plenty of good hay withii^, 
their reach ; but they eat very little of it, preferring tbe potatoes ; 
they were given to the cattle raw, unwashed, and whole ; the 
J95 fattening swine were fed on ^teamed potatoes only, cind throve ;. 
rapidly. . 

This account confirms the advantages of the same nianage- 
snept fo}i))erly stated by Mr. Forster, of Royston, in the »ama 
>vork. This gentleman having purchased 200 South Down ewes^ 
and having only 10 acres osf turnips to winter them, resolved to 
^pply sop bushels of potatoes, which he had by him, to the 
same purpose, and found (hem answer extremely well ; the 100 
sheep had five bushels of potatoes eyery morning, with fresh 
st|uw twice ji) th(? d^y, after the hardness of the frost prevented 
their being any longer folded on the turnips ; with this food, and 
turnips occasionally as the weather permitted^ they throve very 
YfpW through the winter, and produced 100 lambs, ^though the 
fall of lambs was remarkably bad that spring, and some farmery 
lost half their lambs, ii2 consequence of their ^wes havino bu( 
little milk throtigh poverty. 

The next year he bad five acres of potatoes which produced ' 
QOQ bushels per acre, and, his turnip-crop having failed, the, 
fiock were kept solely on potatoes and fresh straw night an;^ 
morning, through the winter ; and at Ladyday tbe ewes and 
lambs were allowed to b^ in- better condition than any flock in 
the neighbourhood ; besides what seven score sheep consume^, 
Mr. Foster sold as many potatoes as paid him five pounds per 
ficre; the land was ploughed up immediately aftei^thr potatoes 
T)rere taken up, and drilled with wheat, at nine inches intervals; 
tha crop was equal to any other there. This success ii^ducc'^ 
ff veral in the neighbourbopd to follow Mr. F/s example. 



11% Experimmts on Mmurts » 

The pot^itecis were ^iycu \vhpk tp tl^^ j^b^cf) in tlu$ ix»t«]DC^ i9 
troughs ; for tUe first day or twa tbey. ^d 4)ot e^t maj)y, bjat 
^fter that time the only trouble >\'as to keep the sheep from run-^ 
ning over the feeder, they were 30 fi[>nd pf tkU kind of f(i>od. 
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. Experiments on M^nurxs, {on a small scale). 
By Mr. A.Young. — Ann. Agric. , 

"Mr. Young lias published the resulls of experiments in mi* 
niature on manures ; nc has condescended on this occasion to shi#t 
hb style of experiment in a remarkable manner, for acres and 
fielck, flower-pots are substituted, and the produce computed in 
grains, instead of his customary tor*s and quarters. Experi- 
inenTs of this natare,' trhen conducted fairly and accurately, as 
those here recited, cannot fail of being useful ; and from theic 
facility, may be multiplied and varijed to an extent which is 
impossible on a larger scale, and knowledge acquired and ei^- 
tendcd with proportionable rapidity, 

Mr. Young hasdone more service than probably he was aware by 
this publication ; after his example, who will presume to call dirs 
mode of experiment trifling, think li^ht of the knowledge to bis 

fained by it, or be ashamed of stating'ils results to the public 
eside niore gigantic f^gricultuial investigations? He has thus 
fipenicd a new entrance to information, whence thi^ very useful 
pursuit may derive hereafter most important light. 

The design of many of 'these experiments was to investigate 
the nature of manures in general, or of the nutrition of vegeta- 
bles, as appears from the species* of the substances employed; 
several, however, give more .direct practical information, and 
their results arc capable of being applied at ojice to agricultural 
purposes. 

Earth of th^ same quality •\vas put into a Rumbcr of pots six 
inches deep, which were, as nearly as could be chosen, six 
inches diameter; in eadi of these onfc of the different substances 
»vere tried as manures mentioned in the fdllowin» table, and ten 
jgrains of barley plaiUed in every one of them. 

The Numbers of the pots are the same as those in Mr." Young's 

. .tables ; opposite to each is a statement of the relative value of rts 

produce on adding together the number of grains of corn and 

weight of straw produced; they are arranged according to the 

order of merit, 

1^0. 16. TlalF an ounce of pearl-ash and half an ounce of 

charcoal in solution - - 715 

'31. Straw steeped three* days 'in stable uVine - 473 
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io. 15. Rich loam from Hfllkham, in N<*rfa)|c - 320 
6^. PearUash artt (fxitice^ spirits of nitre one ounce, 

' and two 6imtes of water * . 296 

60. Soda one^u'nce . • • q^i 
41. Soot one ^Uitce - -' . 239 
32, Chalk t^o'o^nces, salt ha^f an ounce - 269 
35; Gypsuim owe cmnce - - • * 344 

61. Bay salt one ounce . - - 212 
22. Skit three-quarters of an ownce - 196 

' 27. Straw steeped 15 houTs in stable mife « J93 

21". Salt half an oiince - - - jj5S 

25. Straw steeped three hou re as before .. - ,188 
17.^ Ifemsby loam (in Norfolk) - - - 185 
33." Chalk two ounces, salt k quarter of an oilnce 177 
Zl» Cfialk one ouii.ce, g/j^slim half an ovnc^, spirits 

of hartshorn half an ounce -- .- 177' 

63 r Magnesia one ouTic^ • - ' "-^ ijj 

24. Salt one ounce and a qiiarter - - luj 

14. Pearl-a^h half an ounce * * 167 
3^ Chalk two ounces, 'gyp§um half an ounce - ]6*4 
&3. Salt one ounce -' • -^ 151 
59. Nitre one ounce - * - ■ 148 

15. Pearl-ash half an ounce, chai^cbal half ia^ Qunce, 

'in dry powder ' *• - . ' 146 

34. Chalk two bunces * , '- 141 

5|. Gypsum one ounce - - . . 144 

2 S\* Spirits of hartshorn one tea-spoonful . 142 

69,i Iron filings one ounce - - 140 

26. Dry straw half an ounce cut small - 139 
20. Si^lt SL quarter of au ounce • •-' ^ 13() 
13. Charcoal halif an ounce powdered^ - 12S 

Gum arable 1 oz. spirits of wine ^ 

2 bz. stone blue one ounce 
Salt of tartar 1 oz. spirits of 
ttaiTtshorn 2 oz. water 3 oz. J ^ 

44. Salt 30 grains >- - * 1 iqS 

39. S.eot^30^gr^ins , - - - 96 
2, Spirit^of wine one tea-spoonful = one-sixth of an 

ouftee ^ - , . - - . §5 

9g, %ixits of hartshorn two st)0(v;ifuls . - - 95 
'B, Mu»^ure (of .500. grains of atojae blue, in one pint 

.Pf, wffter) t>n'B*Qunce. - . «• 92 
4^. %«\j^^5.gfain^ ... ^ ;. .,, . ' .9^ 

40. Soot I6'a grains - - iSJ8 
6. MiiLtUce (500 graias .of. ^toiaa .blue, iK)Q grains. o£ 
i .pearl ash, one pint,of ;i^tec} opaouncc •% %7 

M' -^p)!)!!! 30 grains - i. • . '84 

■i$^ Caalli ouQ O^nce,. hi^tkkort> oiie sipooiiful ^. ^t 
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1^0 Expenments on Ufanureii - 

* 

t 47« Gypsum ^O^grains - - - '^ T9 

52- Mixture (same as 57) two «pooufuI« , - 7^ 

11.. Mixture ($.'50 grains soap, two ounces spirit of 

\yine) half. an ounce - . - . 7^ 

4. Spirits of wine four tea-^poonfuIs * 77 
55. Mixture (same as 57) three spooumls • 7S ■ 
3S. Chalk one ounce, spirits o( wine one spoonful 74 
SO, Spiritsof hartshorn three aipoonfuls • 73 
50. Spirits of wine .a quarter of a ipc!|'nful - 6S 
b6. Charcoal IH3 grains, spirits of harlsborn oRe ounce 63 
49., Spirits of wine half a spoonful - - 63 

3. Spirits of \yine two spoonfuU -. - 60 

1. No Manure - - - 57 

<^. Same mixture as S,' two ounces - $5 

7. Mixture (same as 6) two ounces -. 54 

12. Mixture (same as 6) three ounces - > 48 

5. Spirits of wine iljrce spoonfuls - . - 4(5 
10. Mixture (same as 11) on© ounce - - 28 
58. Mixture (same as 57) four spoonful's » - 28 
45.. Salt 20 grains * - - - - 2S 
53. Gypsum 20 grains, ai\d two ounces of mixture (one 

ounce of gum arabic in three ounces of water, 

and spirits of wine two ounces) - - 25 

45.. Mixture (sam« as 57) one spoonful . - 17 

18. Poor sand and tTiixture same as 53 - H 

The principal circumstances which Mr. Young remarks in 
these experiments, are the strong proof which experiment No. 
J 6 gives of the solubility of charcoal in water by means of pearl- 
ash, eflfective as a manure ; for the charcoal and the p<:arl-ash 
separately have each an effect far inferior, though both good 
manures, 

2. That the effects of dry straw should be so great, is worthy 
of notice, 

3. Salt seems to have ti powerful operation as a manure, and 
in the largest qu^tity useicl in our experiment had the effect of > 
counteracting a great drought. 

4. Nitre was observed to have considerable effect. • 

5. Gypsum was beneficial in every instance, except one, wluch 
' was most probably caused by the mixture added with it. 

6. Spirit of wine was of some service in very smaH <]uiAtttie8j 

7. Spirit of hartshorn appears to advantage ; and as the less 
,the quantity used; the better wa» the produce, it is probable 

that smaller proportions might bav^ - still ^ more beseficial 
effects. 

Observations. -^Tke writer of this artielc tried & few experi'*' 

mentd of a similar nature to the foregoing, four or fivt yeara 

^ago, with a vie)y to ascertain the effect of charcoaUdtts^ as a 

manure, and recol|$}Cts perfectly well thai the ^lante in the' 



efiiaJUjr; SottiiiUn^ at liioi^ in tkf^ ii|«D^r«d . irldi liQf|»:4MQg & 

liaving a strong power of rendering cbarcoai soluble, was ytgl 
vith charcoal dust as a mani|rQ i^ i^^ther pot with this view, 
l>ut*in this the plants all died ; perhaps smaller portioRS of the suU 
iphuc^t might ngt, hayt so bad. 9ji ffie^cU 

An additional proof ^ftb«.§9ltfl)Xity of cirtPMC^Qn? mnilfgr ' 
caused by alkaline fuljst^nces, ipay h^ s^!^ in ivj^^er^^n |d<^^ 

4nkiDthe it^rtgry of Artt fQr.M4> 



. '^nd of a Substance q^U^ P^ fiust Qgm^Hng ib^oit <;A/frc/^ 
of the ^amCiSaU.* 

Bj/ Dr^ W, fmAnso^.-^Trans, A^cuiturat Boitrd. 

Mu. "WlLtiXMs, of Xingfitb, in Bedibrdijhhie, bavi^f appHei 
to Dr. Peterson to examine the nature of a substance ^aned'peaN 
dost, used in his neighbourhood as a mapure, which, had a sa* 
fine appearance^ Dr. Larson, t>n tubmit^in^j this ^ubstence ^ 
the operation of divers re-tgents, -clearly -fucertained that it cdn-* 
jsied of -sulphate of 4ron.fbr the greater part, with a little iime 
united to sulphuric or carboi^ic ^cid, and a minute proportipa 
of silicious earthy and that there ^a^ no tra^e in it of ma^D^sjay 
argil, orthenncombined all^aUs. 

All metallic sulphates being generally H;on$ider«d immical to ve- 
getation, the Doctor thought a fact so extraordinary as the abov« 
well worth communication to the Board of Agriculture, and 
accordingly 'sent an account to tbem of whatever information he ^ 
^eu)d obiain on the subject. In l^is 8Eic<iQttn^th%lbUowiiig<a^ ^ 
•cumshm^tt appear 

This ^st U a gr^y talioe ^$jbaDj(^e» <^littiiped by bea.tjpf 1jh4 

"t^rth w^ich ^Q:ptains it tp a pow.ifei: ; it is fPU^iid, in particular 

^pots, the ^r^h ngt aft^rdiugit «^aUy ia aU plac^; it has 

rbeen kpQwn as a n^iute .abQv« |ix j^ur§, aud -Qft ti[ial, in^gr^set 

In reputation aad demand. - 

2. Fifty bushels of this dust -are the proper' quantitype^ acre. 
This should i\ot be exce^ed, . as ^ too gvc^ abundance has a de« 
tetei^ottt efiect. 

.3. It isus^ for clayey Qx wet \m4^ 

4. On gi:QW3i4^ Qf tWak«kd, of -aci^ld f^at^iire, it much im- ^ 
proves the vej;etatvon.9{ 9f^^d^fp9»e% aftd^old pasture, %vA ihk ' 
prriductioft of com. '. 

»0. I.— VOL* !• ii 
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' 5. It is not mixed with lime or a«y other sobstftnce. 

The farmers send waggons ^for this dust from some di«taner« 
and higlers likewise buy.it, and carry it for sale many miles, as 
they do likewise the ashes procured by burning the surface of the 
peat. 

Peat Ashes. 

The turf or surface, and such parts of the peaf as do ndf ap- 
pear to be of the best quality for domestic fuel, are laid up in con- 
.siderable heaps and reduced to ashes, which are of a red colour, 

1. These ashes have been long used as a manure, and their dQ<i 
mand is on the increase. , 

£. The quantity used per acre is 50 bushels, 

3. It is laid on gravelly, sandy, or chalk soils, df a dry na« 
ture, such as are burnt up by a long continuance of hot weather. 
It is most commonly used for grasses, bu^t is in considerable. 
esteem also for oats or barley, on land of this description. 

4. The fertilising effect of it is surprising, as it will double or 
treble a crop of new-sown grass, such as trefoil. It effectually 
destroys moss on old pastures, and produces Dutch clover in its 
place.. The effects of this manure may be traced to an inch, so 
strong is the contrast of the appearance of the manured and 
-unmanured places. Near the 'fire heaps,' as far as the ashes 
are driven by the wind, the production of white clover is sure 

, to be abundant. These ashes are equally favourable to the 
growth of barley or oats. 

5< They are not mixed with lime or any other manure. 
These ashes are carried by higlers on asses in sacks to suc^ 
distances that they must come very dear to the consumer. 

'. . Peat. 

The peat itself is used as fuel by the poorer sor^ of people oq 
brick hearths : it is dug into the usual form for this purpose one 
spade's depth, after the turf or exterior surface is removed; 
this matter renews itself again in about 15 years, and the whole 
moor is divided into proper portions, and periodically cut once 
in that period; if the -ebove- mentioned depth be exceeded, tho 
reproduction is prevented. This species of peat corrodes all iron 
grates in which it iS burned, and vessels for cookery used <}n 
it; gives a bad taste to meat roasted by it, and injures furniture by- 
its effluvia aAd dust. 

» - • 

Farther Testimonies^ 

Besides the above accounts of the fertilising qualities of these 
substances conveyed to Dr. Pearson- by Mr. Williams, a letter is 
inserted in the report from Mr. J. Anstey, of Houghton Regis, 
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-^atJbebas used thepeatdiiat and aslies of Tingrith moor for 
above 30 years as a matMire, aod lays on sometimes from 80 to 
400 bushels per acre ; it encourages vegetation m moist warm 
weather, but the reverse iti dry hot.weather. The lapd in Mr. H/& 
neighbourhood wijere it is used is dry and thin stapled^ owing to 
the chalk rock lying near the sur&ce. 

There is a letter also inserted from Mr. Barton of Philadel- 
phia, mentioning someexneriments made on vegetation, in which 
he ibund that branches placed in solutions ofsidphate of iron and 
tf copper, lived longer^ and exkiUicd more signs of vigour^ than 
similar branches piaced in simple water . 

Professor Robinson, it is mentioned, asserts that peat ashes 
always contain a very great proportion of iron, and that in three 
|)laces, which he has seen in Russia, where there was super-* 
£cial peatmoss, the vitriol was so abundant as to effioresctf wxA 
that particularly on a moor near Petersburgh the clods of earth, 
shew the vitriol of iron every morning when the dew has evaporated* 

pr. Pearson estimates the quantity of 50 bushels per acre of 
peat dust, mentioned by Mr. Williams, to be equal to 2250 lbs* 
averduppis, and to give near seven and a half ounces per square 
yard* 

Tliere^are also inserted some observations on the fertilisingeffects 
^ of pit-coal ashes, for grass (which Mr. Greger foundto coAtaiii 
sulphate of magnesia, and sulphate of lime, especially the for- ■ 
mer) and on the use of wood ashes for the same purpose, both 
of which circumstances having been known before, need not be 
jcnlarged on here. 

Observations. — A great source of error attending discoveries of 
new fa^ts, arises from a propensity to generalise them too much. 
Dr. Pearson ^e^ms on this occasion inclined to this error, in at- 
tributing the effects of aflpanng and burning to the oxyd of i;*on, 
or sulphate of iron, produced or made apparent by this opera- 
tion ; .which effects are more likely to be caused so universally by 
the carbonaceous matter, which certainly is always produced by 
the burning; whereas it is so far from being proved that all soils 
produce oxyd of iron in sufficient quantity to have any consi« 
derable effect, that there is great reason to believe, that several 
contain little or no iron, where paring and burning are very 
effectual. 

Dr. Pearson attributes the corrosive effects of Ais kind of peat 
on grates and metallic vessels, when it is used for culinary fuel, 
to the lignic acid produced. But this eficct seems much mora 
likely to be caused in this instance by the sulphuric acid driven 
from the contained vitriolic salts by the heat; for if it was oc« 
casioned by the lignic, add^ all peat would have the. same efiect, 
which is by no means the case* as may bekno^vn in the manyplaces^ 
both of the united.kingdomsand on the contiiient, where' peat is 
used as fuel in every apartment of houses of the first peopKv 
vitfaoutinjuong either grates or furniture; woodiuf I would like- 
' * » 2 
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vfci* )«¥« A«Wf^ MT^m^ ^MlHk, fA>M lis fdft, t>t^m til 

soUs i»flot so genera] as the DM*l6r sd^e3l^. 

^ftthlAdo^ bA¥e r^ftitbkig ^^fet^y MA tbttl^ey contain abiih- 
)i«litly fttlplAfe of iton : aft, tKyf^ter, tliat can be stHbtly 1^* 
feti^d fhom l&h4)s, lli^ k IS *r&ry {^rbbable t^&t aisbes of other.86il^ 
containing the same salt wotffd ha^'eqbal e!f^, antS thkt istiU 
{shlrte of iron ^may h^te afertflfftiHjg: p^wet. 

BBt it sl^uM be s4ibhii{M6 to tfib^^t'or<^i^^l expeHffi«i^ 
to difrteftilitie k)W fil^^trl^hlBtt^ of i^n^ b^^^^, ^voilM'balr^ th^ 
•ameeflto, ^t ^heth^rany of it^ effifci^y depehds oh a WitabiWi'i' 
t«ni wkh dfttbbnaeebHs htalte!-, oi* o^f^hfe ^^1 ihivHithit'is used. 

The tetter B^ett^ s<yAicV*Bat frbWkW^t, "ki m'Mr. Anstey's letter 
there is metiticn of chalk rock \y\rig lieir l^e sUfftifeb in th^eteil 
«1lie1re he ififed it. i^ in such st^il suFphate' of iroh Wduld o^^nifey 
i^y i^jtioirble'decomposttibn, io set fre6 ab^daito iff carbbnit 
acid from the chalk, (which has been proved by Monsieur Sente- 
bier and ol^l^, to g^lfy aSs^t ^getafibn), it^n^s the dlects^ 
ef the isttl^lfe of iron HiiO?vidttal{y the rn'orrdoltb^L 

bftheSufykafeoflrcfn, 

If after «ardiiltl^ia}s it shoia^d be eittabrh^d^lKMsnf^ffe <^ 
iron has by itself a fertifising power on all soils ^(WRi6h is n^' «S 
yet by any iheans sonmirifi^ drwell.prbV)^ As^r. P.w ih^6ed 
to reckon it), ft wilTlhen remain to d«tfefWihe--how this sAlt dah 
be ptocnred stiiBcientiy i^heap ibr tfaeafnelfdi^s^Hbn'of luM fnsr- 
tuattotK-whtchbave not the same ud%'ttnt^ge^ the iioighbMr^ 
hood of Tingrith tnoor. 

Pel-hftps for this pwfposc coppevas ^totflss, (i^liMginbU^ fo'rites) . 
which-afre found in tit)\tf>idaiite- in the isle c^ W^ai^W^^^Hirher^^ 
might be uscU to advantage, broken shiillly or gMiWd, and 
spread in propci* propioiftiwis owr the ftifid, 

X^opperasitseit; asi^soldby the'nmnufactuVt-^ ^rit, is'tOo d^at 
to use it on grom^'cl in any su(Hcicnt quantity, b45hg stild^whofe*- 
sale at the rate of lis. 4d-|. at an average, per cwt.. which NJvduM 
occasion a cosSt ptr acre, at the rate sftrtedl^ Dr. Pearson, 
(525€V4bs.) ot'liSrl. 7s. ^r which tholulVttUtdge^iAtot be- gttiilt 
and permanent to -pfey 'tK<?ek^pense. 

Whether feiPth^ triirfs shdil prove ti*t*ii'\r'tef^aKty* of sulphate 
of konasaferialiser, ttsDr. Pearson^iaw^Hi, or »hall con^ife it 
toptrticttlar fioik^aiid situations only^ ibie ^Ublk ate- ho les^ 
indebted, to thisigentleni^aii for poin^ii^ out an'^bMiti^n'to tht^ 
most TaluaJ^le class'of - sttbstances:(ftiot«iffei), no^Jg^nertilly knot^n 
Veforev 
. Th)e:[Hi«epmd'lQrr th«i p4at dwt, ^tff ftMir '^^^ per-*btfAeU 
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€0Mres1»Mk l6i. H% f0r0KCli acre, «t4lto nie'ofM bnaMsfrir 
wctt, (or ICd. far us stuteil ttbfirve) «l»«li is irastly iatokhrtotl* 
tlUim of llie «irt{il£iim otf ircHi Dr. Peai^on aMrts^ it t!oiit8me 
perhaps for this reason,' it ^wnM be a ihOTefH'fifitBMe ubc of ihk 
peat dust and ashes of Tijngritb moor to lixiviate them, and con- 
centrate and crystalU^ them, to produce copperas for fale, than 



Jir. YbUNO hrfs carefully 6x^mined the effect of panng'anil 
hurhing in several difterent connties oh various soils, and his re- 
ports are decidedly in favour of this pfaclice : o'n some soits^ 
where this management was customary, the effects of fallowing 
and other modes of proceeding have been tried in its place, with, 
bmfofm ill success ; and in the Very f^w insta"ncfei5 in Wnldi it was 
nbl eHdently serviceable, there wefe proofs of gYbss ttiishiianage^ 
mol in other reacts, «utiident to ^xohe^ate it frotn theitnputa- 
libh of iieifl^ the iM>le cause of an indiifcrent pmda'cK 

Soil 

On i^t, ftobr. Tea, alid boggy soil, ftt^ adtkhtageof paring 
and burning is indispotable ; On peat ISimense crops of oats wer» 
gained 4n consequence of it : on £&nny soils,, it is the general 
d^fhion'not only offarmem but of enlightened landlords, that they 
'cannot be managed to advantage without fire'; and even those 
** who question it as a general husbandly,^ admit the necessity of 
I^Mnning wifh this operation. 

2. On ttiin loams over challc (whi^h is (he>oil ofNewmarket 
lieath) vast 'tracts have been pared and burnt with good success. . 

'3. Ob sandy soil in Bedfordshire, where it was used by some pro- 
JTessidaalgardeners, the success of it was great ; though another trial 
was not so fortunate; but in this instance it was iise/d a«a preparation 
jfbr barley early in the spring: it also failed undei Mr. Jebb's ma- 
nagement on the black sand of Bagshot-heath. On the sands of 
Sussex ifs success has been complete with Mr. Setoh, aud " suf- 
Hcient alone to establish the practice." 

4. On loiarti anH clay the result is uniformly in its favour,^ witji 
^ne solitaiy exception, which, in the same .parish, is opjposed* by 
inumerotls stkrceifsful trials. " The experiments on this soil are 
so clear and satisfactory, that no doubts retnain on the mind of 
the reader.'' 

Of these fbur'soils,' the practice has been found best on peat^ 
toafn^ and clay; good on chalk, and: only doubtful on s^^nd. . . 



Stttsen^ 



f*r0'm '^Kb i^rhiatioh received by Mr. Younjg;, it appearecl. 
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Aat AepiriBg tli<mld be done in springt abd tbe burning per« 
fcnned a& the weather might suit» so as ta finish in time for tur- 
nips^ cole^ orcabbage^ but never should be hurried over imper^ 
iectlyy inr order to g^t in barley or oats. 

Depth. 

On peat land, the depth used is from one inch to an inch anct 
kdf for paritig. On Newmarket heath the depth was one inch. 

Burning, 

It was the general opinion everywhere, that burning should be 
very carefully performed, to prevent over-calcination. A black 
0sh, with much half-burned turfs^ is preferred to conveuin^thc 
soil into red ashes : for this purpose, the heaps- do not cover mOr^^ 
dian ^ circle df three feet diameter^ or at most four. 

Spreading, 

Mr. Young. thinks it undecided, whether it is best to spread and 
plough in the ashes immediately^ after burning, or after exposure 
some time to the atmosphere. One gentleman prefers, from ex- 
,perience, to plough the ashes in fresh from burning for coal ; 
another found long exposure, after spreading, very superior for 
wheat, and that the parts where the ashes Jay in heaps, or the pa- 
ring was performed lat^ in summer, did not succeed welU 

, Effects of Fire. 

In various instances Mr. Young observed a remarkable supe- 
liority in the produce of the spots where the turf was burned, 
though it is the universal practice to shovel the ashes quite clean 
firom thos^ spots with some of the earth also : from examination 
of the spil before ploughing, no superiority or general friability of 
soil was observed in those spots sufficient to account for this fer- 
tility i and the destruction of worms and ijiscctsin them is totally 
inadequate also for this effect. Mr. Y. therefore seems inclined 
to impute it to some undiscovered retention of latent heat. 

A vast deal of useful and inferesting miscellaneous matter ac» 
companies the proofs and observations on which the abovfi facts 
are founded, in which the account of the deplorable state of the 
low grounds in Cambridgeshire is most worthy of notice, and i^ 
^ loaost feelingly described.: the water here is rapidly resuming its 
empire over lands of the greatest fertility, and a tract of country 
capable of producing amillion sterling annually, gradually sinking 
to destruction: in 1795, there were 14-l,000 acres fiooded,and near- 
ly as much in 1799 and 1800 : and in one place, aftci: an uncom- 
.mon drought, so late as the month of July, Mr. Y. observed na 
•less than 70,000 acres, which had been so lately under watei;, 
^ that the spring crop was lost, and damage done to a vast amount. 

Mr. y. observes, " land here, linow to be purchased for from 
** 4 to 101. per acre,, which, under a secure drainage^ would seli 
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•*at from 201. toSOl.* two or tliree more floods will complete 
*^ the ruin ; and 300,000 acres of the richest land in Greal Britain, 
** revert to their ancient occupiers, the frogs, coots, and wild 
*' ducks of the region." 

A proper drainage, -which is very ^sasible, would remedy all 
these «vils; and Mr.Y. calls, with propriety, on our parliament' 
to lend aid to this measure, by which so large a tract of country^ 
unrivalled in fertility, in times of such scarcity, may -be restored 
lo its former productive state. 

• Mr. Y/s observations on the magnitude of the wastes^ in vtL^ 
rious parts of the kingdom, and the great capability ofmosttif 
them being made eminently profitable, a-re equally strikmg : im 
concludes them with this remarkable sentence: — 

That ^' were it possible for any great assemblage o^f the people 
** to be justifiable, it would be one in every avenue to parliament^ 
** for shouting in the ears of the members — Cultivate th» 
<• Wasters." 

Mr. Y\ found, that paring and burning was first introduced int» 
Cambridgeshire by a colony of French refugees, in 1653, vfh9 
were driven by persecutwn from France to Holland^ and thence 
toThorney. 

Observations. — From the* facts above stated, there can b^ no 
doubt of the benefit of paring and burning on most species of soil 
when properly manned: a vast body of proof, /^o the same 
purpose, might be collected in Devonshire, where the prac* 
tice has been in use from very remote periods, and whence it do- 
rives its name of denshiring. From* the facts Native to "dte 
burning, it is very evident that the most proper management for 
ityis that which will produce, not most ashes,' but most cor^oM* 
€eous matter; and that, therefore, when the vegetable iibres and 
roots, contained in the burning heaps, are arrived -to the state cC 
coal, or become thoroughly red, the fire should be extinguished^ 
by covering the heaps with earth, as it is probable that all farth^ 
burning wastes the fertilising matter instead of adding any thing 
to it. » 

From the experiitients made by Mr. Young, stated in a fore* 
going paper, on manures, and from various other experiments 
and facts well known, and from what has been written on Um 
subject by Monsieur Senebier and others, there can now be no 
. doubt of the fertilising power of carbonaceous matter, and very 
little,' that the chief, if not the only beneficial effect of burning 
soil is to produce this matter, 

. This accounts for the soil being more fertile where the heaps 

were burned, as in such places the roots and vegetable fibres re* 

Gaining in the earth ,must have been charred to a considerable depth 

*by the heat, and perhaps the gaseous carbon and carbonic acid^ 

produced in burning, might also be absorbed by the soil upder*' 

Death. 

The effects o£ carbonaceous matter as a manurc,iire principally 
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%m; id^tuKts «4>t9r s^FOBg^y ffom Uie air» for the H^ oflbe 
^ll0tf, aodiUyQ- BQiilislMU! tb^n^by its owa 4«eosipofti4on]| Vkl^ellber 
i|p»6«i9 iaia ^sa& i^bqprMble by ^ater, or, fts Mr. Smbiof 
thinks, into the state of carbonic acid, and eaters the pHmt in ao* 
liftifl» wifth W4t9r« Tq ^% dfCQ^iio^oift ati»QS|pj^u^ ioftueaqe 
k bigh)]^ co^dvcivey iiM li^t and beat perhaps absolutely meotssr 
Wiy>.«taDg with n)oistiiare» wbicb» ai ebsArved, it attracts imtiKal^ 
^ S fcft^oe rwioBS^ in. » very prob^Jl^le that the burned kf^if» 
should be used rather as What is called a top^^f^tin^^ tJiaA fa# 
tasiQiu»4ef thtfiloMgh ; as in tbefir^t case tbey woi|14 be more 
mi^fmA le ^ %ctioii of those i^fvM io#nt9aiied» wbjcb convert 
«HrboQiie«QHs littter H^.a sMe $t fef 9Ql«tioD^i<^ w^r, and 
thereby for entering vegel^bla vefiseiU* 

llb^good <^.t#itf panng wd bur^^g vm not so uniform on 
^. H^ ift otber p^rts of ^gjliemd «« in ^ikose exaniuaed by ^u 
Yq)|d^ In 9fi^^ parit of Pevoju^in^ as is i^poiited finiA good 
muthority, they do not find it do so well on strongs tiff cl^ys, sipch 
Ml)kesoUoft;h& viric^of Tm^Mw Dea^aMthat i^. the neig^* 
bmrbpod ^f Bri^fBwi^tor : lUs probftbly is Qoca^ojM ^y tbA 
Imb%| bftkiiB^ Ai$k, ^THMis <^ tbisi sQ)^ inito ^ sort ^ bricb% v^j^^re itt 
influence extends ; and mrght perhaps be vemedied in >u^h plfic^ 
bj!( fMiiing t]iiB» so as <io take up as littie farth as possible with 
4ibo vegetabltaniat of r«iats and st^s which covers tha swl^ and 
%^B^lui^ the heai^ very ^aiall» «o us to bcc^sion qq v#ry iji^ 
IffHO h«4t ij» lui^ one ffiQt. 

}il buk^MJPg p^#^ soi^i^ cayati^ of a digereiU natu]» seeiQS q^ 
^CMPa^y; from its eo^sktiiBgaJimost entirely pf combustible u^^ 
iMy tjb^f^ is gf^t. 4«nger o| niHcb being consumed to loss, or to^ 
p««^iiiK%e no^equate s^ivantsge : >(his may be prev^eid by bri^g-^ 
is^ cU^ or ^WMTth from the neighbouring grounds to c^ver tt^s 
V^tWing bisaps* by wbkb ^ fires co\|14 be proporly rciguUtaci, 
\|«kd extJRgjtniaihed wh^n tboui^t fit* It is ex&remely pFobaUkt 
fippnv m^Ay &^ts and observations, that peat-mold chatfcial vquH 
iblsQ mi^be an excellent m^wure for other gr<^und. Tb« expei^ 
ment is the more worthy pf a trial, as, if it were found to succeedi 
ol whieh there is little doub^ ^n inexhaustible supply of moAlire 
KQuU b(s. thereby afi^r^^d in niun^oMs sit^tions wber^ it '\% 
much wanted* 

Mr. Young ha^ not notice^ ^e effect of lime with paring audi 
burniag, whence it BMy be infercod that it is not usfid i\ 
ibiQ plaiees which he has cxanMned. - 

In Devonshire, the use of lime is universal ^s a top> dressi^ 
after tbe-bi|rned heaps are spread and ploughed in ; and every 
where in thi$ covnty proof abundant may be found of its in* 
^Feastng the pixxiuce very considerably ; for this purpose the limff 
iakit lA small heaps, covered with a coat of eartb^ ^>r a c<i<isi* 
4^];s^ble time befoiQ it is used« tlU it has slacketl ^nd fallen very 
Hue. about 60 bushels of lime is used to the acr^ of Engiidl^ bie%^ 
«nd 4^^ Welch lime ; the latter is preferred* 
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CHEMISTRY AND mNERALOGYi 



JEii^p&iment$ 07i the Gases obtained from the J^istitiatioH <^ 

Wood, Peat, and FiUCoal. 

In conseqaence 6'i' tlie interest which is now taken in the method 
of jphxlucing an eiceltent Ughti in the cheapest manner^ for lar&c 
^bnsumptioni from the combustion of the gas procured hy the 
distillation 6f pit.coal» Mr. Henry was induced to make experu 
Bietats on this substance both- analytical and comparative. 

Mt. Heiiry tried hydrogen gas, carbonated hydrogen (obtained 
hy passing water over ignited charcoal), and carbonic oxyd ; bat 
fband that each of them burned with so trifling a production of 
.light, as to be altogether unfit for the purpose of illumination ; 
while the light evolved by the gas of pit-coal was little, if at allf 
ibfeHor to that from good spermaceti oil $ and even after deposits 
log all its condensible matter, yielded a bright and compact flame^ 
though not so splendid as at first. 

Experiments were made with coal gas, and other gases, burned 
in dose vessels with oxygen gas, the results of whicn are inserted 
id. the ibllowing table, from whence their compoftitioa may be 
inferred. • . 

no. 2«— -TOL. I. a 
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Oxygen gas requirea\ Carbonic aci j 

to saturate lOo measured produced 

Pure hydrogen - • - $0 to 54 - - - « • 
Gas froiQ moist charcoal •6q-.>«>-««-5j* 
■ wood (oak) .^4 ••---- jj 
dried peat --68 *« « ...43 
coalf or canoel 17P • • • « • ^joo 
lamp oil « • 190 • • ' * 9 • . 1^4 
waic T ^ * 220 - . * . ^ - 137 
Pure olifiant gas « « « 984 « . * # "" "» ** > 79 

Ai it is roost probable that in the (bmiatioav of every measove of 
carbonic actd gas« an eqaal quantity of oxygen gas is employed« 
tbe proportion of the oxygen, which has been consamed by the 
comoastioQ of the hydrogen of each hydro-carborett may be 
known by deducting each number in the third oolamn firpqi ita 
conesponding one in the second. ThnSf Ibr example^ in the com- 
bustion of the gas from coal, 70 parts of oxjrgen have disappetredt 
besides wh^t h^ <^i)ter^ i^ %\^ C9fbofiic acid ; «k1 since each 
measure of oxygen saturates two of hifdiogen gas, the gas of coal 
must contain in 100 measures t §oa|itity of hyoroganf which, ex^ 
panded to its usual elastici^ in the gaseous state, would occupy 
140 measures. 

As the quantity of inflammable matter, contained in each gasi 
is in proportion to the quantity of oxygen required for its satora« 
ti^B, the above experiments snew why the eis from coal evolvca « 
so much more light than the hydrogen or nydro-carbqiet gases 
during combustion, as it contains about dirtce as much iidaomuu 
ble matter as either, according to this mode of caicuhition« 

The light evoWol by each gas was also found to be in propor« 
tion to the quantity of oxygen copsqoKd by its detoqadoQ in « 
close vessel : And In this manner the olifiaqt gasj which yields tho 
most splci>did light of any, also surpa^sses every other inflammable 
gas, in tlie violence of i^s detonation, when Qred wifh a n^ixtnre 
of oxygen gas. The specific ^vity of the inflammably gssest. 
when freed from carbonic acid, is another test of their fitnef s as 
sources of lighf . Thus the specific gravit)' of gas, froqi tnoist char«i 
$:pal, is, accoroing to Mr. Cruicksnank, 480 (coiQmqn air being 
1000) of th(? hjrdro-carbnret from a)cohol 520* aqd of t)ie pli^ant 
gas, as determined by the Dutch chemists, 909. 

Mr. Henry thinks the pit-coal gas to be chiefly hydro-Cdthpreta 
with some portion of carbonic oj^yd, because it require^ some<9 
what less than the proportion of oxygen to saturate lt» whi^h th^. 

fas from marshes consumes, and which is always for the latter 
ouble its v luqe, after making allowance fqr about 20 percent, 
of azote, which Mr. Dalton and Mr Cfui^kshank found to be 
contained in it, in 'addition to the hydro- carburet, of which i^ 
principally consists. It is fair to presume die coal eas ipust pre« 
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viously have contained some oxygen^ yielding as it doth an e4ual 
balk of carbonic acid with that from marshes^ tKon^h it reqaires 
a less proportion of oxygen^ which ^ after washing it with lime- 
water» can subsist in ho other state than that of carbonic pxyd. ^ 

Gas> from moist *charcual» is probably carbonic oxydf with . 
hydrogen and a little hydro-carburet ; gaseS) from wood and peat> 
coiltain lesslincombined inflauimable nlattei^ and a greater pro^ 
portion of cafbonic lacid, than coal gas ; for the two former con^ 
tain from ode-^urth to one-third of their bulk of carbonic acidi 
an4 the latter only JFrom one-t^venty^seventh to one.thirteenthi 

TTie gases from oil and wax are hydro^catbartts mixed with 
olifiant gasy for on applying one measure of the Oxygenated mn^ 
riatic actd gas, to the same i^uantity of oil gasi the mixture was 
reduced to li; a like diminution was produced in the gas from 
tallo^^^s and that firoiih wax had its balk still farther cOntractedf 
only i\ being \ttt by similar proportions ; which shewed>. from 
the ^proportion of olifiant gas» observed to be absorbed hv the 
oxymutiatic gas in previous experiments^ that the gases from^ oil 
and Idlow contain about one^ei^hthi aild that from wax about 
one-Fourth of oli&ant gas, the rest being pure hydro-carburet, 

Olifiant gas bas been pr6ved by Mr. Dalton to be far ihoce A* 
torbible by water than any other species of hydroi-carburet, losing 
no fess than an eighth part; and tnis accounts for the difierehce of 
produCtibn of Carbonic acid obtained from the washed and un« 
washed gaseSi observed by Mn Cruickshank> and of which he 
cpald not discover the cause. 

The gas from camphor cpntains much olifiant ^s : the hydto^ 
cartmrets from ether and alcchol also contain it ; and this Mr^ 
Henry thinks will also be found to b« the fact with all inflamma^ 
blegasesy wbichf by'cookbustion, give more than their own bulk 
of carbonic acid. 

Mr. Henry thinks that the presence of hydrt^en in carbonie 
oxyd, cannot at present, be either affirmed or £nied with cer* 
tainty> and that any hydrogen contained in it is adaccidcntal^ and 
not an essential ingred ent ; and that, if present at all, it exists la 
*the stare of hydrogen gas ; which opinion is founded upon the 
carbonic ox^d not expanding by electrical discharges^ whicn would 
happen, if it contained carburated hydrogen^ either as a qonsti* 
tuent party or. accidentally niixed with it. 

Mr. Henry explains the combustion in lamps to depend otk simi^ 
br principles to those of the distillation of inflammable matters 
in close vessels : the capillary tubes formed by the wick serve the 
same office as a tube placed in a heated fumace* through which 
an inflammable liquid is transmitted. The fuel, ^ireviousljr melt* 
edy is drawn up into these ignited tubest -and there resolved into 
olifiant and carburated hydroeen |;ases i and^ from their eombuft* 
tioni Mr. Henry thinks the ifiuminatioh proceeds^ and not merely 
from that ofa condensiblevaponr. HencCy heconcludesf that it 
is probable that the propordon of olifianTgas 4tdd hydro-carburet^ 

8 a 
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obtained by the distillation of any substance, will be a tolerable. 
measure of its fitness for producing Hgbt. The degree of heat is^ 
however) of considerable moment in th^se distillations, as the 
olifiant gais may be obtained or not, at pleasure^ by 'varying the 
tednpera ure to which the containing vessels are exposed. 

la the. gases horn coal, peat, and wood, though these sub. 
stajices^ yield noolifiant gas, the defect is compensated by an in- 
flammable vapour, difftised'throueh fhem when recent, and. which 
is even not removed by passing them through a. small quantity of 
water. Gas from coat, howevier, which' had stood over water 
upwards of a month, was found to barn wfth considerably less 
brilliancy, though still with a more dense^nd brigbt.ilame thaQ- 
hydrogen gas, orthat from charcoal. 

In a postscript to this paper, Mr. Henry mentions that be dis- 
covered a small' proportion of otifiant gas 'afterwards in pit-coal 
gasjt in another experiment conducted with great cauiion> and that 
this proportion amounts to about ^ of elrfiant ga^ 

The postscript ,atoo contains an account of the first discovery of 
the use of pit»coal ga*, for the production of light, . by Mr. Mur-' 
dochj, in the year i^gty when he resided/at Redruth, in .Corn- 
wall, as p:incipal agent and manager 6f' engines in that cquntyibr^ 
Messls. Boulton and Watts. 

In some of his experiments, Mr. Murdoch foqnd the g^s to 
burn perfectly well, atter being conveyed through tabes (p the dis^ 
tance of seventy feet. In 179? hfe constructed an apparatus at 
Soho foundiry, which was applied during many successive nights 
to the lighting of the building, when various methods were prac 
tisedof washing and porifyiAg the ait, .to get ride of the sh^pkc- 
and smell : and at the rejoicings for the peace in 1.8021 Soho fac* 
tory. was illuminatedi partly b^ the new lights, which formed a^ 
principal feature in the exhibition. 

Mr. Henry also mentions^ that ^t the Cpal-Tar Manufactory at 
Calcutta, in Shropshire, managed on Lord .Dundondld's^ plan, it 
has b^n usual for many years past to ser fire to the current of gas 
which fiie^ ofiF, and thus procure a bright ilianiination. 

Ohsertatimis. — It- is to be wished that Mr. Henry had stated . 
the ofher products -obtained by the distiliation of pit-coal, a$ well, 
as thqse.of a gaseous natdre, as it is extremely probable, that the 
illumination produced by the inflamed vapour of coal^ prdce;ed» 
from .the' oil which is driven over from tbe coal, as well as from 
the gases ; -(which oiimay be collected by proper refrigeratories, 
is no$v an article of commerce, and enti|t|y resembles m its na-. 
ture Qil of turpentine:) and this must happen in-cvery case where . 
proper^ means are not used to separate the gaseous from the other 
products; but^as this was no doubt- done inMr.,Henry's experi-. 
inent&,-,the results are the more valuable, for as so brilliant a light . 
can be produced by burning the gases alone, all the other products / 
ef the dbtiliacioja may be saved tor sale. 
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Mr. Henry has statc^, that the right of priority of in veritioii 
of this disco ery belongs to. Mr Murdoch. This is ot some ira- 
pdrtance to .those who, are willing to dispute the patent-right of 
Mr. Windsor* to the. exclusive use of this improvement, granted 
him in May. 1804.^ (&^e the. Specification in the Repertory of 
Arts, New Scrie-^) bii^.as th^Kpublic. have been in possession of 
the discovej;y:long .hrf>re.;thQy ever heard of Mr. Murdoch's 
clain), (whkhwas^lim ann^iinQ^d by^Mr. Hfrnty in the Monthly 
Magazin,e:la^t May! tbcy jwfeiWjrdy inost..iodeb ed to those who 
took thfc pains to jd^si^efninale evc«y where,j artti make generaHy 
known so useful a discovery; and. on, this grotrad M-r. Windsor 
has the Qrst claim^o public .act^nowkdgmcnt in this couatryi wht> 
exhibited the invention ia the Lyceum in this city, for several 
months in succcs,sioo, .?bove, a year before Mr. Murdoch's right 
of priority was heard of, aijdirwho has. since exiiibitcd it in Bris- 
tol, and other parts of the kingdom. Mc^Jjardner also, in Pic- 
cadilly, has claijns to public thanks prior vto .Mr. Murdt)ch, for his 
warehousciiear. Alb?oy BuiUUngs has beea^ghted up in the most 
splendid manner for several menths bcfore.Mti Henry's first no- 
tice appeared i and. as^ he-.ijs. the first who set' the example- of 
applying thc-invenxiooto cowgion and. profitable use, in a public 
manner, his claims to aqknowledgmtct rare i|ot,' perhaps, the least 
of those men^oued.-. 

The discovery of prod u ping, briiltaiit. light from coal-vapour, 
was niadc public in Frauce long before Mr. Windsor introduced it 
in London.. Mr, X*e Bon b3d,a house fitted up in Paris in the 
wintec of^ 189Z, so as to be entirely illuminated in this manner, 
which was §een by thousands with admiration ; and had a brevet 
d*inventiQn{p2ita)X) granted him by the French government, foe 
the art of producing light by the combustion of coal- vapour. 

The invention may, , however, still be said to be in its infancy. 
Though promising great advantage, it is as yet applied but in 
very few instances to any constant profitable purpose. Accounts 
have been received that it is used to illuuiinate one of the light- 
^^ houses near Dublin ^> great advantage, which, with the instance 
above mentioned, are the only ones.of this kind generally kaown. 
Mr. Henry, indeed, mentions its use in Soho manufactory, but 
his account gives reason to think it was only applied there to tem- 
porary purposes. 

The great impcdiraeAt to the use pf thi$ method of producing 
light for domestic purposes, is the very disagreeable smell occa- 
sioned by it. At Mr. Windsor'^ exhibition of it last year in the 
Lyceum, this smell was so strong as to be easily perceived by 
those, of the dullest olfactory^organs, even so much so, as to occa- 
sion very disagreeable head*.aches to several who were not at all 
SQbjttct.to this malady* 

Todeprive it of this bad ieffbct, seems to be the great point 
wanting for its perfection ; and if any person can accomplhh this, 
he would do a great. service to the public by communicating 
the method ; but, even with this defect, it may be used to gteat 
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advantage for light-houses» illuminations in tbe open air» an<l U 
all such factoriesy warehouses* and shopt* as can a^mit of having 
a draoght of air through them# Coal vapour may indeed be burned 
in glass vessels, placed in any apart metor, and comikiunicating 
alone with the outer air by pipes, to carry off the burned gasesi 
and supply air for cumhustion ; and an apparatus for this purpose 
was exhibited, both by Mr. Windsor and Mr. Le Bon : it may 
also be burned under glass bells, open at bottom* with i single pipe 
going from the topofeach to the chimney of the apartment; but 
those methods are rather too expensive and tronl^some for com« 
xnon use, particularly the first, and we must still look to the puri-^ 
fication of the vapour, in the first insunoe, before combustion* for 
the perfection of the process. 

It may not be amiss to mention, that Mr. Windsor* both in 
the specification of his patent, and in* other publications on the 
products of distillation of wood and coal has, in our opinion* 
made several mistakes, as to their chemical properties, and conse- 
quent uses in the arts ; and that the great advantage which he 
(quoting Le Bon as his authoiity) has asserted coal vapour would 
have over steam, as a mechanical agent, has not, we believe* 
more reality than its chemical use in the production of afum* cop- 
peras^ and vitriol, alluded to above : any vapour* perfectly con- 
denslble, as that of water* and to be had without any cost* as to 
the producing article* must* we presume* be ever superior* as a 
mechanical agent, to uncondensible gabcs, the products 6f articles 
of value. Mr. Le Bou evidently alluded to the force produced 
by the explosion of hydrogen gas* burned with oxygen* or com- 
mon air, which contains tbe latter ; and Mr. Windsor seems to 
have mistaken this for some application of the vapour of coal 
meant to supersede the steam engine. There have been patents 
taken out in this kingdom for the sole use of explosive mixtures* 
applied in cylinders* to work engines m the same manner as steam ; 
but the extreme danger of such attempts* together with the ex- 
pense, will probably confine the use of them to the patentees ; 
and Mr. Windsor's idea of the mechanical use of coal vapour will 
most likely experience the same fate. 



Anali/sis of Goulard* s Extract of Lead. 
By Dr. BosTOCK.— P^«7. Jour* No. 42. 

Dr. Bostock having observed the superiority the aqaa 
iHfuirgyri acetnta, or Goulard's extract, over the acetate of lead* 
as a coagulator of mucus* was induced to analyse it, to account 
for this difierence* not being able to find any satisfactory descrip- 
tion of its composition. Dr. Bostock examined a saturated ssolu- 
tion of acetate of lead comparatively with Goulard '(.extract* by 
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soladon of poytash» litmos tioctore, and other re-agents, by evapora. 
tioQ (to compare their residues )> and by their effects on solution 
of eum arable; from whence he has constructed the foilowiog 
table : 

100 grs. sol. acet. lead* 100 grs. Goul. extract* 

Lead *-i5 3 • • - - 210 

Acetic acid' 75 - - - - 50 

Oxygen -ij -•- - . 21 

Water -75 7 • - - -7*9 



■«w 



100 o 100 o 

From this statementy it af^ars, that, in Goulard's extract, the 
oxjA of lead and the acid exist in the proportion to each other of 
UJ to 5, or ICO to ai,74» 

M. Tbepard has described the perfect acetate of lead as a salt, 
in which the oxyd and acid exist in the proportion of 100 to 21,79. 
So near a coincidence between those two proplortions can scarcely 
be reearded as the mere effect of accident ; but must rather hie 
considered jisra proof) that the substances operated on were nearly, 
if not altogether identical. Admitting this tO be the case, we must 
^nclodei that Goulaid's extract is a saturated solution of the 
proper acetate of lead, that it is a salt essentially different from the 
aoper-iicetate of lead, and that it is not, as has been imagined, an 
accidental compound, but an exactly neutralized salt, the constito- 
^nts of which exist in a constant ratio to each other. 

It happens in this, aa in other instances, that the ingredientt 
composing the perfectly saturated solution, possess a weaker af« 
finity.for each other than when they exist in a diffisrent proportion* 
To this circumstance may be attributed the superior delicacy 
which goalard possessjes as a test of animal and vegetable mucus, 
over the common cerussa acetaia. Goulard^s extract is speedily 
decomposed by the action of the atmosphere, in consequence of 
ifae oxyd of lead, which enters into its composition, having a 
stronger affinity for carbonic than acetic acid ; this effect takes 

£ce in a less degree, in a saturated solution of super-acetate of 
. A, From aome of Dr. Bostock's experiments, he infers, that . 
the saper-acetate of lead is more soluble in water than is generally 
imagined ; as 100 parts of water were, in them, found to retain, 
in solution, 27 parts of the. salt* 



J)tKrip$i(m of a new Apparatus for making the gasiform Oxyd oj^ 
Carkon, invented by Mr. Ba 1. u e l. — Ami, Chem. Vol. 55* 

Br an apparatus invented by Mr. Bamel, operator to the che. 
mical lectures of the medical school at Paris, the gasiform oxyd 
#f p^rl)Qn, which fprinerly wa9 to beptocured only wi(h difficulty. 
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and in small quantity, by the old apparatus^ may now'bc obtairted 
. easily, rcaiily, and at small-expense, which affords the advantage 
of subjecting it to mai^y more experiracAts than has hifhttto been 
done. 

This apparatus may be of use likewise for the preparation of 
sulphurated hydrogen gas, carbonated hydrogen gas> and phospho- 
rated hydrogen gas. It may likewise be employed for saturating 
a gas with any substance whatever, particularly when a big)i ttih- 
peraturc is requisite for this sat.uratiou. 

The ^.pparatus consists of three gun -bands, 4)kccd side by sidc> 
horizoiUally, in a reverberatory furnace, whose, extremities pass 
beyond the siucs of the furnace, r.t both ends ; the near emi of 
the first barrel is conn^?cte4, by a beiit gfaiss pipe, with "a bottle 
large enough to hold a sufficient ^quantity of datbonate of 'lime, diJ6- 
ted with water ; the farther .end of the samte barrel is joined to die 
farther end of the second barrel, by a curved tube ; and the near 
end of the secoml joined, in lik< manner, to the near end of tile 
third barrel, by another curved tube ; by which means, any Va- 
pour from the bottle most pass through the "first 'barrel into the 
second, and, through that, into the thicd ; from the farther extre* 
miiy- of which another tube issues, which is bent at riglit angles 
twice,*so that it« second curvature passes under 'a receiver on th'c 
ahelf of a pneumatic water-tub. 

When this a["»paratus is to be used for making gaseous oxyd 
-ef carbon, some charcoal is to be taker, very dry, aiicl! catcfnlTy 
chosen, broken into small pieces, and ititrodrtced inh!) tire th'refe 
^un-barrels : the charcoal is to be pressed lightly together, with 
an iron rod, so as to occupy only the part of each which is to bi 
heated ; but it must not be rammed hard ; the three gtjh barreU 
arc then to be placed, horisontally, in tbfe furnace, about two 
inches from each other, secured in their places with moistene'4 
' brick earth, and covered with the dome of the furnace : the tube* 
arc then to be fixed as before mentioned ; and the apparatus being 
arranged as described, carbonate of lime diluted with water \i 
to be poured into the bottle ; and after fill the jolrits of the tubes 
have been heated with great care, a fire Is to be kindled irt the for* 
nacc ; as soon as this fife i^ sjufficlently strong to rhake the gun- 
barrels red-hot, sulplifaric acid is to be podred into the bottle; 
which^ when it com§s into contact with (he earbonate of lim*, 
will expel a large quantity of catbonic aeid; which, passing 
through the first barrel into the second, and from that into the 
third, issues from thence, by the annexed tubes, iftto the receiver 
in the pneumatic tub; a funnel, similar to that used in WolPs 
apparatus, is directed to be added to the bottle, to facilitate the 
introduction of the sulphuric acid \ but this does not seem tO be 
absolutely necessary. 

The objea proposed hy Mr. fiaruel^ in this apparatus, was to 
oblige the carbonic acid to ttfaverse the charcoal contained in the 
three barKls, and thus to satosate itself with all the charcoal it 
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tould take up. It is true> that ki the o}d method the gas pro- 
duced might be passed through the single barrel a second and tnird 
time ; but this mode was tediOus> and tnuch of the gas was always 
lost ; but in the new method nothing is lost, and a product is se«> 
parated at onee which possesses all the properties that constitute 
the gasiform oxyd of carbon^ and which may be used unspaiinglyt 
as it is always obtainable in large quantity. 



■BBBapis 



Of pwrifying Silver aitd (Sold by Mnnganese Oxyd^ 
Sy Jtf^-k TtioKtsoi^i of Banchory i near Aberdeen^ 

PhiUJour^ No. 42; 

Mr. Thomsdk being at a loss for ^ ciNicible of s!iver, for tlie 
analysis of some minerals, and considering the best method o^ 
efiecting his purpose without it, recollected a process of M« Pel. 
letier's, which promised to succeed, and of which Mr. Thomson's 
is only a little further extension^ , t 

M» Pelletier was employed by the French government to dis« 
cover an easy way of separating the tin from the copper contained 
in bell-metal ; and his process for that purpose was as follows :^-^ 
Upon the melted bell-metal^ project the black manganese oxyd in 
(powderi frequently stirring the metal till all the tin becomes oxy. 
dated by the manganese. He- gives a caution not to add too 
much manganese^ otherwise part of the copper will be also 
destroyed. 

Mr. Thomson tried this method to separate Copper from silver* 
which it alloys, and found it to succeed completely. .He had some 
.impure silver rolled out to about the thickness of a shilling wcoiied 
it up spirally 9 and put it into a crucible, the bottom of which was 
covered with black oxyd of mapganese. More of the oxyd was 
then added, till the silver was covered, and all the space filled be* 
tween^ the coils entirely. A cover' was then luted to the cru* 
cible, and a small hole left for the escape of oxygen gasi AVheil 
this had been exposed for a quarter of an hour to a heat sufficient 
to melt the silver, the surface of the manganese appeared brown 
from the loss of oxyd, and where the silver had been, nothing was 
found but. a black powder. The whole contents of the first cru* 
cible were then, put into a second of a larger sizej in the bottom 
of which was placed a quantity of pounded green glass, about 
three tijnes.the bulk of the contents of the first crucible, and a 
coyer was luted on as before^ to prevent the acosss of any inflanv 
mable substance. 

The crucible was then exposed to a heat sufficient to fnelt the 
glass very fluid. Upon cooling and breaking the crucible, the 
silver was found peri'ectly pvic, as its oxyd alonei of tli^e in th# 
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crucible, co ild part with its oxygen without the success of some 
inflainmable sab^ance. 

Mr. Thomson found this method ip Answer equally well for the 
purification of gold, imd thinks it better than tile former methods, 
«s the miaterials are cheap, and a large ^uarltity can be refined ^ 
lOon as ^ small quantity, by using more capacious cnidbles. 

Mr, Thomson tried- the process With gold and silver in round 
masses, but it went. on so very slowly as to convince him of tb^ 
necessity of previous lamination of the metjds.- He^also ibuod 
that the metal remained impure, until after it was totally reduced 
to the oxyd or black powder. 

Mr. Thomson mentions that he would iv)t have published the 
account of this matter, until he had made experiments to deter- 
mine the exact proportio/is of the alloy, manganese, and glass, to 
be generally used in this process^ and also to ascertain if there is 
uny truth in the old opinion, that nitre, melted ivith gold, destroys 
a part of it, (which he supposes nmy be caused by the nitre oxyd- 
ing the copper in alloy with the gold) and thereby have been 
-enabled to bring the matter before the public in a more perfect 
form, if some person, to whom he mentioned it, had not sent an 
account of it lor publication to a periodical work without his 
Icnowledge ; and mentions Mr. Kirwan's having known, long ago, 
iiis being the discoverer of this process. 

i)hservaiims. — Dr. Wm. Dyce, of Aberdeen, has pobfehed an 
account of a process in all respects similar to that of Mr. Thom- 
son's, in the Transactions of the Society of Arts, which may bfe 
found detailed in our first number. Whether Dr. Dyce is the 
'person to whom Mr. Thomson means to allude, is impossible for 
lis to say : and it is also as difficult to decide, to which genflef- 
man belongs the honour of having first used the particular appli* 
•cation of the process to the re'finingdf silver and gold ; 'for as to 
¥he process itself, the discovery of it is certainly, in our opinion^ 
-due to neither of them,'but to M. Pelletier. 

The determination^ of the right of priority of invention con- 
cerns the public only so "iar as the honour and estimation which 
'being the author qf any useful discovery confers on any man, 
induces others to devote their talents to similar pursuitSi by whicb 
inore discoveries may be made : for as to the mere benefit which 
mankind may derive frorn any particular discovery, considered 
Solely 'by itself, they are certainly, at least, as much incjebted to 
^he person who first publishes the inventioif, as to the person who 
^first makes it, and in some cases even more : for it is the penon 
"who brings forward a useful matter to notice, makes ifadiri- 
duals thoroughly understand its value, and, in a manner, cbmpeh 
the public use of it, that is the immediate cause of that bene^t, 
which might otherwise have been buried with its author, who, 
Whatever might bc'bis motive for not publishing it» from that 
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very circumstance alone can .claim no consideration from the pub- 
lic. It appears, however, in the present case, that Mr. Thomson 
fully intended to pirblish the matter in due time ; and if he used 
tiiis process before Dr. Dyce, we can only lament with him that 
the Doctor got the start of him in the contest of priority by some 
months at least of previous publication. 

In another f aper, in the same number of the w«rk from whence 
the forecromg was extracted, in answer to some queries respecting 
the best method of purifying copper, to make it fit for alloying 
gold, and other nicer purposes^ Mr. Nicholson recommends tlM^ 
method , herein recited, directed first by M. Pclletier, a.s being 
likely to succeed, " if due attention be paid to the manipulation 
and proportion of manganese to be made use of:" as well for the 
general purification of this metal from other alloys^ as from thi^ 
particular one of tin^ for which it was first devised. 
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Jetton of Phosphorus on the Solution of Metals, 
By M. ScHNAUBERT.— — Jour* Chem, Vol, vi. 

Th e precipitation of metals by phosphoras had been observed 
by others before M. Schnaubcrt. M. Sage had observed that 
efiect of it on the sulphates of copper and manganese ; after him, 
llseman obtained a crystallization of silver by pho-phorus, Ma- 
dame Fulharae since that published experiments on the reduction 
of some metals by phosphorus dissolved in ether. Mr.Schnau* 
bert's experiments are the moat recent qu this subject, and pro* 
duced the following results. 

Gold. 
■ Two little bits of phosphorus were put into a ni^ro-moriatic 
solution of gold, diluted with a small portion of w^ter. At the 
expiration of twenty-four hours the solution was completely co- 
lourless, and pellicles pf the colour of metallic gold swam on the. 
surface of the liquid. The phosphorus itself was covered with a 
deep brown coating, and in this was observed, in several places, 
thin layers of reduced gold. At the place where the phosphorus 
was, a black circle was perceived. The solution thi^s treated hf 
phosphorus had not a single atom of gold left in it. 

SikeTf 
Some phosphorus, left for twenty«four hours in a nitric solution 
of silver, diluted by water, was completely covered with metallic 
silver in the form of dendrites, the ramifications of which were 
directed upwards. During ebullition, this' remarkable crystalli? 
zation of silver, which made the phosphorus appear as if earnished 
with poiats, assumed first a white colour, and afterwards formed 
a light black mass, whi«h at length became of a light browa 
coioor# ' 
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Quicksilver, 

Mercury dissolved in nttric acid is precipitated on the phospho- 
nis in the forni of little metallic globalesy which cover it entirely. 
By heating to ebollitiont the mercurial globules disappear, and a 
black mass, without any metallic iHStre^ is formed. 

Lead^ 

At the ordinary temperature, phosphorus did not act on fhe 
nitric solution of lead, though the digestion was continued for 
several days ; at a (x>i]ing heat, however, a change was observed 
in the phosphorus, which was covered with a grey colour, slightly 

metallic. 

Copper, 

No metallic solution was more strongly attacked by phospho- 
rus than that of copper in nitric acid. The phosphorus was no 
sooner introduced into the solution of copper, than it assumed a 
black colour. In twenty-four hours it was covered with a stratum 
of very thin layers of copper, and the solution had become mucb 
paler. The application of heat caused drops of phosphorus to 
flow out upon the reduced copper, where they immediately as- 
sumed, a bla^k coloqr. These drops, after a time, were covered 
in their turn with a metallic coat of copper. After this the solu- 
lution was perfectly colourlessy and ammonia did npt detect iq it 

the least particle of metal* 

Tin. 

Several bits of phosphorus wer« «put into a solution of tin vx 
nitro-mutiatic acid. The next day the phosphorus was coloured 
of a deep brown, only in some parts a metallic colour was observ- 
able. These metallic spots dbappeared oa boiling, aisd the phos<> 
phorus became still deeper coloured. 

Manganese, 

Some bits of phosphorus were put into a solution of manganese 
iq sulphurip acid. The next day the phosphorus was of a deep 
brown colour, and on its surface was perceivable a pleasing mix- 
ture of colours, owine to the reduced metal. The mixture was 
then heated to ebullition; and, after it had grown cold, the man- 
gaqese was founcf rcxluced in the form of little radiating lines on the 
fused phosphorus, intermixed with a few Bmall globules of the 
white ?olour of tin, 

In these experiments may be observed, that tfce phosphorus, 
besides disoxyding the metals united with them, also to form 
phosphurets, as was evident in the solutions of silver, onercury, 
and tin. 

M. Van Mons adds to these experiments of M. Schnanbert's 
the following very curious one of his own : — 

In making this experiment with a solution of sulphate of cop^ 
per, and slightly heating the mixture, at first a vapour arises, con- 
sisting of phosphoric gas, that carries off with it some soSall par- 
ticles of vptiosphopus, which takes fire on the siHface of the solut 
f jpq ; but the extrication of this vapour soon ceasesji and the>phof« 
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phorus becomes hefmetically enclosed in a case of copper, in which 
it is defended from any farther action of the sulphate of coppetf 
and even of the air, to whatever temperature it be afterwards 
exposed, short of fusing the copper. The plate of copper that 
forms this covering is two or three lines thick. Jt possesses more 
tenacity than common copper, for it may be flattened with a ham- 
mer in different directions without crackingi which at the same 
time proves the great compressibility of the phosphorus, and it 
shines with a very pure metallic lustre^^ On opening the cas&care- 
fully with a cutting iflstrument, the phosphorus b found Tn it, re- 
raining perfectly its form, filling' its* copper case completely, and 
not appearing even to have acted on the sulphate. 

Several other metals were tried, without producing the same 
effect, no doubt on account of their containing more oxygen. 

Obsti'Vation, — Where pure copper is wanted for very nice pur- 
poses, such as alloying gold for jewellers' use, it is very likely 
chat this last method of obtaining it might not be too expensive^ 
The copper thus, procured seems, from the above account, to be 
of a remarkable fine quality, and is most probably projiottioiw 
ally pure, 

OnNicM entirely pure : ptrmng that it should be ranked among 
the noble Metals^ and rm its Preparation and Properties, . 
% /)r. J. B. Ri C HTER. — Ann^ Cheni. Vol. ^S' 

Thsre is no certainty that the triple salt, which results from 
the combination of i^ikel ammoniac and sulphuric acid, is entirely « 
deprived of a mixture of cobalt, even after being many tiroes dis- 
solved and crystallized, although, by this operation, the cobaU 
may be redqced to a very small quantity. But when every trace 
of cobalt is made to disappear, the copper still remaining presents 
:| new obstacle to the preparation of nickel absolutely pure. I 
have before observed, in another memoir, that cobalt may be dew 
prived of all its copper by subjecting it to a sublimation with 
muriate of ammonia ; but at that time I had not yet obtained the 
legulus of nickel perfectly pure, as the following experiments 
demonstrate. 

In the complete purification it always separates from itself more 
or less copper, from whence may be concluded, that the sublima- 
tion with sal ammoniac has not driven off all tbe copper of the 
cobalt which the nickel contains, although the volatilized ammonia 
does not exhibit any traces of copper. This triple salt also con- 
tains tome particles of arsenic : it may likewise still retain some 
iron, especially when the nitre has been too sparingly used, with 
wbicH the, sulphuric acid has been mixed to dissolve the ores of 
t^obalt which contain the nicHeli after they are roasted. 
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ri* On Nickel entirely pure* 

All TAy endeavours to purify this metal completely in the wet 
way were in vain, t decomposed then the triple saltj (which wa^- 
deprived of its iron* and contained but a very minute portion of 
cobalt), by carbonate of potash, and endeavoured to avoid the 
loss (A the oxyd of nickel, by not adding too much of the carbo- 
nate of potash. The precipitate had always a blueish green qoiour. 
It WHS abundantly edulcorated^ dried^ and urged by the fire. 
During this last operation it changed its colour, because it lost it& 
carbonic acid ; it now assumed a blackish grey colour, still pre^ 
serving a small tint of green, instead of its former sha^e. TbaC 
the metal might not be lost which the vvater contained • that. Kad 
- been used in washing the precipitate, which- was of a green colour^. 
and transparent, it was evaporated to dryness. The gr^en residue 
was urged by the fire, and made frequently to boil with di^erent 
portions of water, to which it did not communicate any colour. 
The residue was alihost entirely composed of' carbonate of nickel, 
in the form of a green powder, which, urged again in the fire> did 
not alter its colour. 

Each of these two kinds of oxyd of nickel were mixed with a 
fifth of its weight of charcoal, and expobcd for eighteen hoars to 
the fire of a porcelairi furnace, in an essay crucible covered with 
a little porcelain enamel. The products of this operation were a 
little different; both bore some strokes of the hammer before they 
broke, but that which proceeded from the green oxyd, (which 
was produced by urging in the fire the salt which still contained 
nickelj, was more white and more brittle than that which c«mc 
.from the oxyd, made by the precipitation of the triple salt by pot- 
ash. This last wasfarrher distinguished by its colpur, which was 
somewhat like that of steel, and which, was a little redish. Both 
dissolved quickly in nitric acid, and were attracted by the magnet; 
biit that which was white and brittle, was the least attracted. 

Many appearances which L had observed in experiments with 
porcelain, had almost convinced me that nickel was a perfect metal, 
of which the oxyd might be reduced by a propf^r degree of heat, 
without the addition or a combustible body. 

I dissolved in pure nitric acid all the metal of nickel which I 
had made, and which amounted to many ounces, and I evaporated 
this solution to dryness ; the solution took place very rapidly, and 
grew xtry hot, although the acid was only of a moderate strength. 
The dried mass dissolved in wa»ef with a beapiiful green colour, 
br.t there remained a $mall greenish white residue, which was iron 
< l:kel and arsen c-acid mixed. 

I decomposed tnis nitrate of nikel, which contained still a good 
ckal of copjier, by the carbonate of potash. I urged with th« 
Jre the carb^^atcd metal, which hid a lively green colour^ but 
which was not so bright as that of carbonate of copper. Tbia 
colour changed in this operation ifito a \^ry deep green, with a 
slight shade of grey and brown ; exposed to- a still more violent 
i^rei the green and brown colour became deeper than before ; at. 
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the 5ame ttnie the matter joined together in ' a mass» and somie 
little metallic particles appeared interspersed through it. As I 
had Aot an opportantty of fusing the matter in a reverbenitoi|r 
fiimace, I distnboted it in sevenil crucibles^ and put them in a 
porcelain furnace in that part where the £re was «o violent* that the 
most refractory crucibles were destroyed. 

The fire of the porcelain furnace, which conimonly is kept up 
Ibrcigfatoen hours, did not act in the same maimer on all the cru- 
.ctbles. Those which were placed at t!hat part of the famace 
where the heat operates more gently in baking the porcelain^ wens 
•scarcely changed, and the matter was in them onlly united togc*. 
•ther in a mass. 2n other places the matter had become liquic^y 
but the crucibles were likewise fused at the same titne. After 
baving broken them^ I found in the fused mass morsels of metal 
of dil^rent sizeS) and in form of kidneys. The greatest were 
equal in size to nuts, and the least to grains of millet ; their me* 
tallic lustre held a middle place .between that of tin and of silvec 
The 'Scoriae were of a greenish brow ii^ and nearly of an amythiat 
colour, and in many places were of a deep blue, as the fused oxyd 
•of cobalt generally is. The browii colour was caused by the oxyd 
of copper* which was entirely -vitrified; the blue by the oxyd. 
of cobalt* -and the green by the arsenlate of nickel* which ob$ti. 
nately resists reduction* without the addition of a combustible 
'body. I tried the metallic grains on the anvil* and remarked* 
•with great pleasure* that they had a great degree of ductility. The 
-magnet strongly attracted them. 

As it was impossible to separate individually all the little parn*- 
clcs of metal, I reduced the matter from the crucibles to powdei# 
and washed it ; then I distributed the metal, whidi I Iiad collected 
in these operations, into several small crucibles, and placed theoi 
a^in in the porcelain furnace* in the hope of obtaining the metdl 
in latger masses to forge into rods. The fire again acted on the 
crucibles in as unequal a manner as on the first occasion. In many 
of the crucibles ithere was a single lai^e bit of the me|al perfectly- 
fused ; but in those which were in the coder part of the furnace^ 
I found the particles only cemented to each other; and they were 
not fused* till they were' exposed to the fire in a hotter part of 
the furnace. 

'As the preceding experiments had convinced me* after beini; 
many times repeated* that the oxyd of nickel may be reduced top 
.metal .without the addition of any combustible substance* I nn^de 
a trial with an oxyd of this metal* that I had not taken itom 
tdie inopure metal named fartherbadc (which was reduced by means 
of a combustible body) but which I obtained by the decompo. 
'sition of the triple salt, which 1 have freqaently mentioned* and 
of which I had amassed a considerable quantity from operations 
continued incessantly during a year and half. Tlie results of this 
experiment were also very various ; many of the crucibles co»^ > 
taioed a single morsel of nickel* with a scoria that was eotird^ " 
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fosed, and of a deep brown colour, which had si ihade of gfeiffl 
and of amethyst colour, and some spots of blue. The other cru-> 
xibles only contained some kidney-shaped particles of nickel> dis- 
persed among the scoriae, which were only fused into a sort of 
•pulpy state. The crucibles which were placed in the cooler part 
of the furnace contained only a roiitter connected in a mass^ whicb 
•exhibited here and there little metallic particles. 

1 once more exposed to the fire in the porcelain fiimacc thoae 
two last- mentioned products. The result was t^ same as in the 
former experiments. I found in some of the crucibles a single 
lomp of nickel separate irom the scoriae^ and in others small kid* 
ney-shaped bits mixed with the scoriae. Wifh these last I re* 
peated the opeTation> until I perceived, by the perfect liqoefac* 
tion^ that there was no more metal in the scoriae. At last, the 
scoriae in some of the crucibles became so li<|uid> that the bottoms 
of the crucibles were penetrated^ and the metallic nickel ran through 
Into the cavities of the support. The largest lump of metallic 
nickel) which was produced by fusing many smlallerbits together, 
was only an ounce and half in weight. It was found in a part of 
the furnace where the fire had destroyed all the other crucibles, 
aiui it was fortunate that the crucible which contained it, was 
Tcry strong at the bottom, for I remarked in it the commence- 
-ment of a liquefaction, which had almost penetrated through it. 

To save the trouble of fusing the same materials so often, I 
mixed my oxyd of nickel with equal parts of porcelain enamel $ 
but ^obtained still less advantage by this methoti, for a conside]>i> 
•ble quantity of the nickel -formed with theenamda mass of a very 
dark greenish broWn colour, which had been liquid ; and even 
^ separation of the nickel into detached particles was not by thb 
* aaeans prevented. This experiment succeeded better when 1 only 
covered the oxyd of nickel, which was intended to be reduced 
yer ^e^ with a little enamel, after baling put it into the crucible* 
But ihe best method is always to expose to the fire, without addi* 
tioD', the oxyd of nickel, which has been purified in the wet way 
as much as possible. 

I at last succeeded in procuring several ounces of this metal, 
which may be considered perfectly pure nickel, but which cost me 
much time, patience, and expcnce ; therefore I can only partly at 
present explain its particular properties, and shall be able hereafter 
to do so in a better manner. 

I shall begin with the description of nickel in an absolutely pure 
state. 

A. The colour of this metal is a medium between that of silver 
and of pure tin. 

B. It is not subject to be altered by the operation of the air, or 
atmospheric moisture ; that is tcf say, it is not liable to rust* 

C. It is perfectly ductile. Rods may be iForged from it when 
« ^ is red hot ; and very thin plates may be also drawn out firom it 
*cti the anvil ii^ a cold state, ^y this quality, nickeljs entirely 
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separated from the class of semi- metals, and entitled to take its 
place among the perfect metals. 

p. Its specific gravity is very considerable. After many timca 
weighing it in my hydrostatic balance, I found the specific gr^« 
irity of the fused nickel 8,279, and of the forged nickel 8,666. 

£. The tenacity of this metal seems also very considerable. I 
beat a piece of it out on an anvil between folds of paper^ (afte( 
having annealed it, by making it red hot. and letting it cool 
gently), and which piece weigned five drachms,) into a plate of 
thirteen inches square surface ; by which it is evident that nicket 
may be drawn into plates of o> 10 of an inch in thickniess. ( 
conclude from this> that it might ako be drawn into wire of th^ 
same diameter. 

F. Nickel is extremely difficult to fuse^ at least as much so as 
manganese. On this point no exact experiments cap be made, 
even by putting two crucibles in the same fire ; for I have found 
a difierenpe, in making -trial, of the degree of fusibility of mor« 
sels of nickel, and every other metal. The result depends much 
on the point where the flaiQC 19 directed^ and this is es^tremely 
variable. 

G. The oxyd of this metal becomes reduced at a temperstture 
sufficiently raised, without the addition of a combustible body^ 
It is only its property of fusing with such difficulty that occasions 
the trouble ot this reduction, which at the same time purifies itt 
There is but little tendency tooxydation in this metal perceived i 
in making it red hot, it only becomes a little more dull than pla* 
tina, gold, or silver ; therefore nickel belongs nq; only to the clast 
of perfect metals, but to that of noble metals. 

H The effect of the niagnet on nickel is not only v^xy greaf^ 
and bnt little inferior to that on iron ; but moreover this ipetal be* 
comes magnetic, and acquires polarity by friction with the load* 
stone ; or, if the circumstances are favourable, by blows pf the 
hammer, or by filing it. In this state it not only attracts iron, but 
also other pieces of nickel of some size, and pauses them to mov^ 
at a considerable distance on a smooth table. 

I. Nick 1 preserves its magnetic propertiesi evcp gfter beinj|^ 
alloyed with copj^er, provided the copper is not in too great a 
proportion, But arsenic truly deserves the naipe of the destroyer 
of magnetism in this metal, as I pftcp experienced. Jt also in* 
jures its ductility, for which reason it ought tQ be <;arefull^ scpa« 
rated from it, 

K, Sulphuric apid, qr iQqriatic acid, apts but liftl^on nickel* 
I Dsed the latter for cleaning its surfacci when i( ha4 \^^ ^^^ bean- 
tiful metallie lustre by the fire, or by the strol^es of the hammeri 
for this purpose I boiled it in the apd, which notwithstanding dis« 
solved but very little of i^ The he|t solvents of it are the lUtriQ 
acid, and the hi tro- muriatic. 

I observed before, that nitric acid dissolves nickel in its iinptil^ 
•tate (especially w J!) en i| cont^io^ ai^ copper} with iapi4it]r and 
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heat. This ackl acts somewhat differefrtly on nickel entirely pure^ 
especially when it has been hamrnerec), I put some grains and 
plates of nickel in pure nitric aci4« expecting that they would bo 
rapidly attacked ; but the solution was so slow, that I was obliged 
fo use the heat of a si irit lamp to hapten in I decanted the liquor 
l^fcer it had dissolved a very small quantity > and I added <somc ot* 
the same acid as the first, when suddenly the solution took placo 
•o rapidly, and with so much heat, that I was obliged to carry 
the porcelain vessel, which held it« with allpossible speed under 
the chimney of the laboratory, to .give free passage to the 
Tapours. 

' I shall now notice some other pitipetties of aick^, after H has 
}ost its metallic stat^. 

A. The solntion of nickel in nitric a^id haaa beautiful greeti 
colour. When it is decomposed by carbonate of potash* a precis 
pitate of a clear apple green is deposited. This precipitate washed 
and dried it very light : its absolute weight is to that of the iucke( 
employed as 2927 to 1000, 

B. When the carbonate of nickel is exposed tp a red heat^ its 
green colour changes ro a blackish grey, with a very slight hue of 
green; find there is, at the saoie time, a comsideraUe loss of 
weight. .^ •* 

The oxyd, before being heated, wdghs 1285, if the roeta] 
weighs loop; and in urging the fire, it approaches more and more 
to the metallic state, and the little black and grey partides are 
attracted by the ipagnet. This happens more quickly, if thf 
bxyd of nickel is moistened with a little oil before increasing 
the fire. 

It pure ammoi^ia in excess be added to a solution of nickel, a 
colour is produced resembling ammpniacal copper, but it changes 
sometimes in less than two hours to an amethyst red 01: violet; 
in adding an acid, this violet colour changes to a green, but by the 
addition of anxmonia this colour becomes whitCji and changes as 
|>efore« 

^ If a quantity of a solntion of copper be added to a so^tion of 
Dickelji whi^h does npt sensibly change its tint, the blue colour pror 
duced by adding ammonia no longer alters ; also if a little am- 
moniac^ copper or ammoniacal nickel be added* when it is of an 
amethyst red, this latter colour disappears directly^ It follows 
from this* that a nitric solution- of nickel, to which ammonia is 
added, is not pure when it becomes white ; and as hithei^to no. 
ammoniacal solution of nickel of an amethyst red has been pror 
duced, it is certain that the nickel cpmbined with the ammonia al« 
ways contained copper. 

In concluding this paper, M. Richter announces his intention of * 
snaking niore experiinems on this metal ; and that, to farther th^ 
experiments of others on th<f same subject, he is willing tp dis- 
pose of metallic nickel in small quantities, at the rate^of twelve 
uvr^ per ^ru^s or ^rachm> that is^^ £buj pounds sterling pejr ou^cc* 
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OhercaHons.' — The very valuable qualities which Mr. Richtec 
has discovered in thn metal, shew that ttwottld be extremely use- 
ful in the arts> if it cpuldi be procured at any reasonable rate. It 
Jte^eknbles platina in many of its properties; and it is therefore pt^ 
bable that the methods contrived fol sepai^aitiiig and working up 
platina would also be applicable to nickel. If it <ouid be broaght 
to a proper hardne^S) its not beipg Itabk t^ rost would make it a 
i^aluable substance for formiDg cutting instruments of alL kinds* 
hue particularly surgical instruniefiH> in wttich the ccfrroeioQ is 
frequently so very speedy > when they are made of steeH as tocaoM 
them to he sensibly altered by a single operation. 

Nickcli from its attractabiiity by the magnet and ^brity, might 
be i^sdd to form needles for compasses, which, not being liable t^ 
rtist» would preserve their virtue better than those of aitel> wbidi 
.aufcer. considerable injury from this circumstance. 

This (}uality ofv ptckel naturally indacet a saspicioh thae U: 
may in the end prove to be an alloy of iron, with some other auh^ 
atances; if this should be discovered to be the case^ and throagh it 
the means ofgiving to iron such valuable properties a& nickel: poft^ 
aesses^ it would be a most important discovery. 

Tke great heat which nickel reqmrea^ for fuslott> mt ita great 
a^cijgc gravity, suggest a method for separatitig the sraAligeaiiit 
of it from the scoria;, in a mixed state, with which it is produced- 
In some of the operations mentioned befove; which method i^ 
easily tried, and if it does not succeed can occasion no great 
iXQuble^ but if it does may lead the way to other procesisct of coo* 
jsiderable i|se. This method is, to throw the scoriae containing the 
granulated nickel, after being reduced to a powder, imo aqoautity 
of tin in fusion;, the nickel, it is imagined, by this noeaDs, would 
fall to the bottom of the tin> from being heavier than it, and the 
scoriae would fk)at at the surface, from whence they might bn 
easily removed* The nickel, in grains^ might afterwards be sa* 
parated from the fused tin, by pouring it throagh a heated very 
close sieve of copper or iron wire ; the small heat w4ikJi the tn 
requires for fusion would probiably nr>t afifecttbc nickel wkirie r^ 
tnainipg in it, as the latter requires so very great a heat for hie 
aame purpose. The nickel might be easily cleared horn any tin 
that might adhere to it in the operatiofi, by intusion m marine 
aciidf which has a strong action on tin, and very little on mckel. 

It is probabl that a reverbcratory furnace wottid be the heat foe 
the reduction of nickel* 
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^A AtCBiOit of the Memoir of Messrs, HuMBotdf arid GaV 
LussAC on Eudiometers^ and the constituent Principles of the 
Atmosphere^ given to the French National Institute hy M.M, 
CiiAPTAL aurfBiRTHoLLET.— -4;m* CAew». VoL 5"^^ 

All the diflTertnt species of* eudiometers yet known woald 
^ve the same resaltSy if their natures were equally well under* 
stood ; and although nitrous gas appears the most uncertain^ yet 
Messrs. Humboldt and GayLussac are sure that in combining 
its action with that of sulphate of potash, or of muriatic acid and 
potash, they can indicate with great precision the quantity of 
oxygen contained in the atmosphere ; and it is only because it is 
very difficult to make all the necessary corrections, that the means 
which require the least of them arc naturally preferred. 

The authors confine themselves here to the examination and 
comparison of two eudiometers, the alkaline suphuret, and the 
comoustion of hydrogen gas, in the apparatus of Volta. 

The alkaline sulphurets had obtained the preference over the 
other eudiometers m the opinion of most chemists; but M. Marti 
has observed} that while they are fresh they absorb azotic gas. 
The authors of this memoir have made it apparent that the di£^r. 
ence of these results depends on the nature of the solution of the 
sulphuret ; if this solution be made by heat, there is more or less 
azotic gas disengaged from the water ; and moreover^ the water 
may dissolve a proportionate quantity, so that it may make in the 
azotes of the air, submitted to examination, a diminution which 
varies according to the relation of the liquid to this gas ; but it is 
to the water alone, and not to* the action of the sulphuret^ that this 
absorption must be attributed. 

In avoiding this cause of error, confidence may still be placed 
in the alkaline sulphurets as eudiometers. But the authors give 
-the preference to the eudiometers of Voha, for the following 
'reasons : 

They consider this eudiometer both with regard to its advan- 
tages for eudiometrital proofs, and the phenomena * which the 
combustion of hydrogen and oxygen gases present. 

To determine whether the absorption of one of the gases is com- 
plete, when a mixture of hydrogen and oxygen gases are burned 
in the eudiometer of Volta ; they formed different mixtures of the 
two gases, making each respectively exceed the other in difierenC 
proportions ; and they observed that the absorption which. results 
from the combination that it produced, <is constant to a certain 
point) when it suddenly diminishes rapidly, till at last combustion 
will not take place ; so that one hundred parts of the hydrogen gas 
mixed with 200 or 900 of oxygen gas, give equajily an absorption 
;«f 146 parts; but with 950 parti the ab8or4)tioa is only 6B, and 
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It decreases rapidly with every iiiarcased proportion to th« of 
i«oo, when it ceases entirely. 

When the hydrogen is made topredomwiate, the sameoccurrenoe 
takes place-, it only happens that the point at which the abftoiptioa 
treases is more remote, because that in this case, the part whicli 
loses the gaseous state, is double that which disaj^ars wbca the 
oxygen gas is in the greater proportion* 

The authors have carefully proved that the part which h^ hook 
'Absorbed during the combustion, is found exactly in rhe lesidnc.. 

The mixtures of other gases, such as azote and carbonic acid 
gas, occasioned no sensible difference in the influence of the abcw« 
proportions ; however, the authors propose to determine this poiat 
hcVcafter with greater precision. 

An important consequence of these first observations is, that die 
absorption of the oxygen and hydrogen is complete in the|xra- 
portions mentioned, and «ot being so in other proportions, tt U 
■ alviraya possiMe when a gaseous mixture is iven, whicb only jsm»« 
not be capable of inflammation, to r€duce it to another, in wbidfe 
the absoiptlon of one of the gases shall be total, by adding to it 
oxygen or hydrogen, or e en both together. 

The limits of the cotabustion, which ceased to take place witi 
certain proportions of the gases, led the author* to some general 
considerations of great importance, on the cause of the combina- 
tion which is formed by combustion, and on that of many meteo* 
tic phenorticna. 

They have proved that the immediattc cause of the combinatioa 
t)f oxygen with hydrogen cannot be owing to a compjression whicSi 
forces together the particles, as has been supposed, since in raising 
gradually a mixture of oxygen and hydrogen gases, with the pre- 
cautions necessary to avoid all obstacles to their dilation, the ia« 
flammation took place equally well. 

However, too much extension «hoald not be given to the con* 
-sequences of this observation. In the fulmination of gold ^nai. 
silver, and the detonation of many other mixtures (which ocij 
need a blow, or a very moderate compression, to produce a com- 
bination of the oxygen with the hydrogen, or other bases), it is 
difficult not to attribute this combination to the compression which 
tends to force together the particles. In attributing the ivholi 
cfiecc to the elevation of temperature, a risk is run of excluding^a 
cause which might also produce it, and which may contribute to 
the combination of the hydrogen with the oxygen, though it could 
fiot determ-ine the incipient inflammation. 

And also this proposition of others : ^* Tliat all combustiLk 
hodiCB ia genend require a certain elevation of temper-atitre Jor 
their combustion with oxpgen," appears to the authors to possess a 
generality which would have much obscurity in its application ; 
carbonic acid is formed by the action of atmospheric air, and con- 
sequently there is a real combustion at temperatures far KoifAt 
from that necessary for the combustion of condeai€;d charcoal* 



Morcorer, one clegrec of elevated tempcratarc pl^ac(?§ strtftf 
limes a combination which another dfcgrec destroys; thus amraq- 
toiac atatl nitric acid are formed at an elevaiced temperature^ but si 
temperature raised stUl higher destM>y8 the coo^binatlon of theit 
demon ti>» 

The authors confine tKa explanation of the effect of clcctncity 
in the inflammation of oxygea and hydrogen gases* to the oplnioii 
that they combine on account af the inflammation : they think 
^D that the electric spark only causes inflaniqiation» because bjr 
ft momentary compression it mites the tcmperalure of the gases td 
the necessafy degree*. 

. The explanation of the authorft bere leans entirely on the coin* 
pression and close junction of the paiticlesy of which they negkcl 
the immediate ef^ct on the affinity of the particles $ neithejr can 
lite double efiect of the decompositioii aod composition of water^ 
vhich takes place by different degrees of electric action (as thd 
Dutch chemi5ts> Sy Wester '^and Chappe^ and moce Utely Mr* 
Tenanty of England, have shewn) be thus accoiunted for. 
. The authors have made interesting observations on the <tuan« 
tity of hydrogen which may be hupposed to be in the atino&imere^ 
and on the c&cts which electricity can have on ir» 

They have made it evident that at least six hundredth patta of 
hydrogen must be in the attnosphere> for the electric spark to 
cause any sensible inflammation ; but tbeii experimentSj^ by which 
they were able to detect even three thousand parts of biydrogeii 
gasy did not shew the ka&l i&ign of the exi^ieft^ of this gaj», even 
in aiv taken a^ the greatest heights to which 9961^ have* ever raisc4 
themselves. They thence conclude* that if the atmosphere cone 
-tains any hydrogen it must be a quantity iess than a three thoq^ 
tandtb pxirt» a quantity entiiely insufiicietit for the explanation o( 
those meteoric phenomena^ which some have supposed to be the 
cause of the iostantaneous production of large quantities of water 

£ut the observations ms^de on the air in its ordinary state, caxu 
not in strictness be applied to it, when contained in clouds, or 
porous vapours in the time of a thunder-storm ; many mete« ric 
.phenomena depend probably on certain undetermined causes, of' 
ivhich it would noQ be right to exclude any but aftei a &uccessioa 
of observations which we are still without, and which we ought 
to hope for from the activity of the authors of this mcvmit who 
have proposed to make this object their peculiar study* 
. The second question, the determination of which occupied the 
authors, was, whether the product of the combination oioxygett 
and hydrogen gases was of a constant nature. . 

On this point they made a great number of experiioentSf by 
putting recii>roCally the oxygen and hydrogen in excess, ami th^ 
.obtained constantly the same proportions of each gas from the ab« 
sorption which was made of them : they thence infer> that the fc* 
fylt q£ the combustion of hydrogen gas ift unif<»in^ susd that these 
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U BO such tiling as oxygenated or hydrogenated water* ' Btrt what 
urc the precise proportions which compose water ? this fornas the 
third question which the authors proposed to themselvefi. 
. They proved by many experiments made with inverse propor^ 
tions, that one hundred pans in quantity of oxygen gas requife 
almost two hundred of hydrogen to -saturate them. According 
to the experiments of Fourcroy> Vauqueliot and Seguin» whicb 
ace the most exact that have been made on the composition o£ 
watjcr, one hundred parts of oxygen require ojic hundred and five 
of hydrogen ; but they remark, that in adopting either proportioii 
there may be an error of a 0^035 part, in the absolute quantity of 
the oxygen of the air; and. chat when relative quantities only uh 
to be determined the error is much less. 

They have determined in these Experiments^ the quantity of 
azote which was mixed with the oxygen ga& or the hydrogea 
{as which they used; and have proved, that these two gasea^ 
prepared with all the care which can possibly he bestowed oa 
them, shall the first contain a o,o4» and the second a o,q6 of azotic 
gas, a difference of which no doubt they will endeavour to dis^* 
cover the cause. 

They have made an important observation on the valuation of 
the elements of water by the weight or the quantity, or measure. 

It has been remarked that the difference of the temperature 
might cause considerable alteration in the valuation of very light 
gaseous substances by weight, and particularly of hydrogen gas, 
oy thi^ proportion of water which mi^ht remain dissolved in thena 
l>y the heat. The authors observe that hydrogen at fourteen de« 
grees of Reauniur's thermometer (which is the same degree as 
that at w lich Fourcroy, Vauquelin, and Seguin, made their ex- 
periments) may contain a suihcient quantity of water to change 
the pn'»pbrtion established by weight of 85,662 of oxygen, to 
14,338 of hydroeen, into that of 87)41 to 1 2,59 ; on the contrary^ 
the propo tions as determined by measure remain always the 
fame, norwith^tanding the changes of temperature and humidity* 
provided that each of the two gases experiei\ce the same cirqum* 
stances. 

They have remarked, that this* eudiometer affords not only re* 
salts easily compared, but that it has the advantage of nfot requi* 
fing any correction of temperature, and have made it evident that 
the quantity of oxygen may be determined, when it is less than 
a three thousandth part, by adding a determined quantity of the 
^amegas to the mixture ; and that it serves equally well for ascer- 
taining the smallest quantity of hydrogen gas mixed with another 
gas : they have c nfirmed these facts by experiments on the facti-. 
lious airs, •^md have concluded fTvm all these researches, that 
Volta's eudiometer is the most exact and the most valuable for 
(he analysis of gases. 

ihe authors in the next place proceed to the examination of 
Htmospheriq air* They have proved that there exists in it a pro* 
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jWTtton of twcnty^one parts of oxygen to -^irenty-nioc .of azorr^ 
wfcich is agrccabfe to Mr. Davy's determination': that at.jiospbc- 
lie air does not vafy in its composition more than a thousandth 
part of th« quantity of oxygen, and that if it contains any hydros 
g^xip it is less than a three thou^ndth part ; that the air of a 
crowded theatre altered by the breathing of a great number of peo^ 
fit, expet'enccs so very slight an alteration in its proportion of 
••ty^ttr that its insalubrity cannot be accounted for from this 
t»uhc-f and thus confirms on this point the observations fbrmerly 
xsade by Cavendish, Priestly, and Segnin* 

Thesecondparrof the memoir relates to cxperrment# made oil 
dkr wktviK of air extracted from water, and of the actioa which 
neater exercises on the gases, botb pure and mixed. 

It h known that water holds air in selutionjt tha^ the air cotr- 
tanned^ in water is- more pure than atmospheric air, and that this 
last^hekf in contact with water^ yields to it a portion of its oxygcn> 
aek that it is by this means vitiated • 

The result of the experiments^ of the authors is^ that distilfed 
water, rain water,, and wat&r of the Seine, yield an air nearly 
equally rich in oxygen, and ten hundredth parts more pure rhaa 
ditmospheric »ir: this quantity is more variable in well water. 
If water be gradually heated^ and the air that is separated from it 
fee divided into different portions, the proportion of the oxygen 
gees on increasing as the point of ebullition is approached^ so that 
itapi^^ars from this> that water has a Wronger actioQ oq oxygen 
•Sian aaote. 

Water diargecf with mnriate of soda docs not yield but aboat 
lerlF the ait obtained from fresh water of the Seine, but this 
Mf contains a greater proportion of oxygen. This difference hap, 
^ feiis, because half of the air, which is naturally contained in w«i- 
tev, k disengaged during the solution of the saltx and that this first 
laAf contains a greater proportion of azote. 

In hke manner ice loses by congelation a part of the air> which 
contains a greater proportion, of azote> and there is obtained from 
k fihen^a smaliep quantity of air, but which is moce rich in oxygen * 
tTaws these three correlative results prave equally the greatcf action 
which water exercises on oxygen than on azote« 
■ Wowever, snow contains a greater quantity of air than ice, a 
dafle pence which depends on. the circumstances of its formation. 
in- examining the action of water on gases placed in contact 
with it, the authors observe. 

That of oxygen, hydrogen, and nzote, oxygen is the most ab, 
aerph<>d by water of the Seine> and that its real absorption is even 
jjpwitter than what is apparent, since they discovered by analysis^ 
lha< the remaining gas contained a much greater proportion of 
sraote, than what was in the gas first placed in contact with tliQ 
water. 

The volume of the azote, put in contact with water, diminished 
liktle» bot on its pact it separated from the water a portion of 
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AlB oxygto gasi which it held in solucion^ though the eftbot ww » 
less than in the pieceJing case. 

^rhis fine experinneiit shews how n^cessarjF attention is to every 
ciccatiistance in such experinients» for gfeat changes may that 
take place wirhout shewing an^ aj'parent sign>- if exact analysis be 
not u»ed. This observation is followed , by another no less iin«> 
portant: uater has scarce any action on hydrogen gas ; but if thf ; 
the hydroge > is ro'txed with oxygen gas> the water then not only 
(ibsorhs more oxygen than if it was alone, bot it absorbs also at 
the same time a considerable quantity of hydrogen gas; andf 
inoreovert sepnates from itself a portion of azote*. 

The hydrogen ^as which was absorbed* is again separated from 
the water by eMlition ; but the authors propose to examine more 
particularly if a part of it does wA become intimately combined 
with the oKvgeny at least by the aid ol time. 

The authors thus express themselves in consvlering |he canMt' 
of (kf^ solution of air in water : 

^< The ex'.eriments which we have made on the force with 
<< which thelH^r particles of air are retained by water npakentorc; 
^ manifest the state in which air exists in liquids. Distilled water» 
«< and that charged with air» h ving, t > all appearitnce, the same 
*^ Specific gravity, Mairon has concluded with reason, that air 
<« cannot be lodged in fluids in an elastic state, and - our experi- 
<' ments support this opinion. If water deprived of its air by 
'< disttllat!on» or by the air pump, may be considered as a sponget 
«< the pores of which are empty, how then should not thes^ pores 
4< fill themselves on the firtit contact wich^atmospheric air ? But 
«< this solution of air in water can be considered only as th^ 
*• effect of a rhemcal aiBnity, for how else, but by this affinity, 
« could the absorption of theg s by the 'water deprived of air be 
^< so slow ? and, above all, how else should the water dissolve one 
«< gas in preference to another? and how should the water 
'** charged with one .species of air abandon e part of it, to recei^ e 
** another of so di^rent a kind/' 

These considerations leave usno donhc of theaction oT affinity 
in the solution of gases by water; tbongk the contrary opiniooy 
sustaifK*d by Mr. Dalton, is adopted by Mr. Henrys whose fx^ 
pediments on this suhfect are not to be relied on, because he di^ 
not examine chemically the nature of the residuary ^ases ; and as 
to the circufflfitanoe of water absorbing by compression at the sam^ 
temperature a greater quantity of ^as in proportion, than without 
it, on which he rests his opinion of the mechanical action of watet 
on tlw gases, some of his o«m observations tend to prove the 
pontrarv, (shet ab^Mrption is not in proportion tO' the eonpie»8ion) 
for be round that one hun4red cubic inches of.^sit^r, at fifty*£v^ ' 
degrees heat of Fahrenheit stltrmoweter ahMrbed a hundred and 
eight of carbonic acid gas, as. well as of sulphurated hydrogen j so 
that, the natur;il vokimecMf the gas ot^ht^ pot only to find a spas^ 
equal to that which it occupied^ but also (^pierience||fi)|me cevses 9tt 



cMff^MsSd^gltWrUfHintfiat of tike artmo^phere^ to prfldoMf ihirf* 

effect. . / ' . 

\Sin«e ft^stfeiV 1^ m «l»mfe to tiM act i(Mr «f affibttf» which 
oll^t (0 tfkilt betv(»^ei^#ster antf tlw gii8«s> it a)»pfars nafaral to 
ur chat th« ftolulioti should be proportiondte to tl^ cause iitM^li- 
dtiKNihtd this e}aB€icii^> dr to the eem^etsion ^hich the gttf 
et&<rie«wt?s. 

If thitf exf)))aflatioft b^ ndf sMMitif)ff, -thete 'w if ill no reasOH' 
t4 r^et the ai^dft of aAmtjr hvthii caicfi vul^h itf attested by a<» 
m^^ othet tfket^'y inA this reftectioit enghf t(^ appl^ to ma^^^r 
other cases, where the cointittenise d ehetuical' anfd physiealjpro^ 
pftta^s might eairte the'^ctien of aiknlty t& be oTerlooked, if the 
c8M^ df » ^eriUdiettt^ wete judged of \tkhoiiti conside^ttg tht^r- 
a»afe^i«^ by #hfich ehey are cmited to other phendmena. 

It cannot be tpo oftetl repeated, that i^e progress of sdeisce cafr 
akMli^'>ter a^^lM«iit by giFving the greatest precrsion to eitperidseAts, 
and advancing the perrection of the methods by which knowledges' 
is gtfiniedi. If tins exacth^S' h6 waiting, wO" have only in its 
scesfda^dliSctiOi^ of lAcohereh^ fact«, on which ate established' 
vtfdiMiSf systems tneucc«9sion> and opinions that c^fradict each 
o«hii». 

Th< Memoiir k4 Messrs*. HumMdt and 6 ay Lus^d has^ Aor 
ofity the advanesg^of this exactne^ it^ an analysis import^i t<y 
ch^eal stieAce, but al^ contains a ^ries <s4 ne# atid^ int»»ftt« 

Jnaftfsis tf tkcObmdiem ^ Memo^ br^ugH, over by M. Htrii* 

. M»DEacoiS''Tii.s hating! made Itwo c xyeiii iic iu^ ef analysiaof 
tbis fit0ne> in eachicf ivfaich theat.ww a hxv of about ^rtecn in 
a hundred parts, and the producd wa» titeacy alamioey' iron^ and 
manganese cocyd^ » third' tiotc oisdteftoolt dot faudnessy in onJer 
tO'dittovcTthenatove^ol tte pott onaeoouated for in^ the fof^^' 
mcrttiela. * 

' He ppt abotft eighlygsaiiiS' of obiidim« tiitD> 9 plafnna craetble 
widbsulpharte arcidy snmi boiled if thmehoorrsr aniding-af itttirnM 
front' time to time ; he then- pot to ic a litdv wateri* Mid fifoered m 
ThisJ&quor.wasicvapofated^ The lotidne vrair q^ki dimodvod j 
aDnooma'adtied roitv fteffid:, and evaporated to dtfmu-^ the 
'pisfedttce'wai^thetr.pQeii^ irplatinatfrecible, and hesfted till irettsed 
111 disengage.vapours« Theie reHoiaaed behind am efludkiv soIq 
which was' put atade. 

The part. vAiick wm^ not eetecked by the mlphtiMe acid, am 
keatcd at: an obseues^ led hefttfot* two hoeia in* apMse cmeiblc^ 
ime whicfa^ mvm^ffutu fperaooi^ w«s^ JMiodiMidtoiaaci&baA 
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tytes. Before btaiiag, a Iktie w^ier wjb Mti tQdIa«6ive t pait 
of the baryteS) that it might mix the better with the rtsidne* 

When rhe cructbieiviis cMf the mattcf Vi4iich h containecl was 
4tra6hed wkh water ; rnonatic acid was added to tkis.watery oBcfl 
i| vras in great excess:; the liquor was then £Iteied; sulphuric acid, 
•precipitated the::. a rytes in the state of sulphate; it vas then n\s^ 
f)orate4 ta drfrness ;. the residue was. after this dissolved in watai^ 
and supersaturated with ammonia; the liquor. filtered ». tvapofift^ 
ted, and the residue hej^ted in a iilightly r(d hrat, tQ drive on tlic 
sulphate of ammonia. Inhere >yas from this a smail residue* 
which Was added to what was put apart in the first par( pf the 
experiment. - ' 

Th^se two residues being dissolved in water, and cryst||Jlized, 
weighed twelve decii:rammes. Their solution fontied, w!|h that 
of phtina»' an orange precipitate ; and the last portions of the 
roixfure* inevaporatin;<) left needle- like crjrstalt «imilar tgr thos^ 
of the tfiple.^Miltof platina and of soda. 

In'ordcritricnew if the precipitate was caused by some of the 
ammonia, which had not evaporated, it was treated with aqua 
regia; hut this did not make it disappear ; another part mixed 
With* caustic putsish did not cause" any perce^ption of ammoniaeal 
vapour. It was concluded, froni those two experiments, that the 
yellow precipifate was occasioned by potash; and as the needle- 
like crystals, perceived inth^ liquor, were indubitably cau&ed by 
soda, the presence of the (wo suk^Hs ti| ol^sidien may be coi^sit 
dered as certain. In estimating at ten or eleven per cent, the 
^IklUeontaitied in this stone, the proportion was oonsidt rtd not to 
be over-rated. 

• The foiiowtng aire the sabftaiycvs cootaincd in the absidien ac« 
eoidiiig to this anaiyaia^: 

Silex - * m ^ - - 

^ A^umine - - - V ^ 
7ron and u:anganefse oxyds 

Potaish sind Soda «. « • • 

. - ... * 9^'S 

Loss • » . • ^,f 

4nalj/ii8 oj two other kinds of Obsidi^n^ brought oier by 

M* nnXf Pit R einployed the same method of analysis as ^l. 



not separate the iron from the mangslnesc in the statement, because 
\ it was found in a portion almost too mmate to be weighed; 




lha( it was found in a portion 
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and the potash, in like iiianner» was found in a veiysmalt propOf* 
don in ooch. 

' The specimen. No. 4« containe 1 a little more of it than No* j. 
The soia was estimated by weighing the dry sulphate of soda ob* 
tained. No. 3. yielded of it 8»3o to the hun!red» and No. 4« 
lOf6 : which gives 3,30 of soda for the firsts and 4 for the se- 
cuuo, after the analysis of the crystallised sulphate of koda, ^hich 
contained of it 1 5 per cent. 

Analjm iff the two Speclfhens tf Obsidicn^ 

No. 3. No. 4« 

Silex - . . 74. , . 71 

' .Aluroine ... 14,^0 ^ «• '3f40 

Oxyd of inin and manganese 3 * ^ 4 

Lime - ▼ r 1,10 • • x^Sq 

Soda and ppta^h r • 3^30 <• •.41 

loss p - r 4,30 - ^ 6 

|op IO9 

I 
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Jtnai]/!fi9 of J'm in Gjraint^ brought from Goanaxttatq ti| 

Bjr M. C. Ds8eobTii.8.-»ifMi. CJ^cfw, Vol. jj. 

%• 
Thb specifie gravity of this tin is 5»o666; heated to ledo^ 
ilt loses nothing of its weight. 

Fifty-fivedectgrammes, well pulverised andimnstenrdiwiA'pitp 
were put into a crucible with charcoal dust, on which w#f thniv^ 
a little gnip watfr., When the crucible was red hot> the b^lowt 
were used, and continued to be so for 25 ininutes . 

The crucible being brokCf thefe was (bund a button of ^in of 
the weight of three ^ ranimesand 76 ceptigramroes (about 48 grains}* 
which was in the pro ortion of 68,|j5 to the hundred. It con« 
tained a little iron. ^ Above it was a little vitreous globule* of a 
greenish colour, which, no doubt, proceeded fipm the vitnficatioii 
qf a little oxyd of iron, and some earthy substances. It was sepa* 
yated by the hammer before the metallic button waa- weighed 
fiy^ graipmes- ^abput 67 grains), fiaving b^en hjrated wi|h potash 
in a silver crucible. The mass diluted with water was dissolved 
by muriatic acid. It was then saturated with solotioif pf <aQS¥ 
tic potash, which was added . in excess The greatest part waa 
(dissolved; the^ remainfsd a red preci itaiCf which still cpn^ained 
oxyd of tini This precipitate, well dried, weighed 6 z centi- 
gran^mes (^bput nine grains). It was then mixed with weak mi|* 
. riatic acid, which left behipd qxy6 of tin equal to mote, than the 
half pf the whole ptecipitate, so tbtfi $|ic oayd of tin may *^- - -* - 
^iti^i^ted nt pne* twentieth. 




4n$ly9k df' Mexican Tin in GfJaias^ ' -- if^ 

It is poistble that another porrioii mioht 3rieliJ prdpditions a Ht* 
tie "dificrf nr, for the colour oF tbt grxim of tin ore Was not ah 
ways the same* and the proportion of i h« white to rhe hrowo 
particles varying- cont^derahly, it would not be wonderfnl if the 
cjuancttv of iron, which produced the brown colour* shoiiid be a 
little more or less abundant in diflSrivnt parcrb. The foUowipgy 
howevert wete the proportions Ibund in this anatysssu 

Oxyd of tin • - . 9 J 

Oxydofiron • • « ^ 
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JbutfyHs fjf the hiwn Ore of lead of Zmapan, in Mexico, 

brougki overhjf M* Humboldt. 

Bjf M.vCoLtET D£S€09Ti'LS.— ^»i?. C^em. Vol. 55. 

This ore* heated on charcoal by the blow.pipe* yields ^ome* 
Ctfne&4i slii^ht odoor of arsenic; ijt fuses readily 9 and after boiling 
op strongly^ small globules of lead afc seen cov;prmK the coah 

Heated with borax> it melts easilyi |ind gives it a lighceme« 
raid green cblour. 

M« Del Rio having asserted that this mineral contains neither 
chrome nor uranium, M Descostils examined into the truth of 
jthis statement as folloM s* He pulveri^ed 25 decigrsmmes (ahQut 37 
grains) of this ore and slightly heated it along with diluted nitric 
acid. The liquor soon assumed a clear yellow colour* a little 
greenish ; all the ore dissolved without any sensible effervescence^ 
CJtcept a small portion ol a red coloort which proved to be oxyd 
of iron mixed with a very small tjuantity of stiex and of chromic 
«cid. Some concentrated sulphuric acidt added to the yellow lu 
qnoff occasioned a white precipitate, which was perceived to be 
sulphate of lead. 

The Kquor filtered, *^ cvaparaled to drynesSf and satutated 
VJith amrn'Mtatf diawft deposit auj^ fferceptihte precipitate ;" the 
exceu of the alkali was driven off by heat ; the nitrate of lead 
formed in '* iki^iiquttr'* a yellow precipitatCi similar to chro* 
mate of lead; it conuined a tittle sulphate (of lead| on account 
of the exeett of sulphuric acid employed in prrcipitating the lead ; 
bot in ae^rating those two salts by nitric acid, (which dissolved 
die chiomatet without perceptibly affecting the sulphate) the re* 
apeetive proportions of both salts were readily ascertained. 

Another experiment, in which muriatic acid was nse<i to dis- 
solve the ore, which was afterwards driven off by evaporation, 
cfiectively proved the existence of the chromic acid, for it gave» 
with nitrate oPsilver, a beaotifiil red colour. The Mme effect 
could not be produced by nitrate of mercury ; but it is knowa 



f f I Jnabf$fs of tie hrwm Ort t^'Jjttd t^f Mazico, 

that this K-agent do^ not always caasr the same tint ; tliat w{iicfi 
it gave on this occasion was yeUowUh, 

To discover if the'oie^contaiiied any thing votatilcy^vr granoroes 
(^boiit 77 grains^ was p«t with powdered charcoal inco an earthe« 
tetort, and exposed for an hour or two in a aed heat nearly ap«. 
preaching to white. It discharged a litth: muriatic acid. After 
having broken the retort* some little nwtalhc. globidei yveve perr 
ceived adhering- -o the upper pare; they were not larger than heads 
of the saaallest pths> and bad all the appearance of tbe ductility 
of lead. 

What remained in the retort> did not seem to have 'experienced 
a^y sensible alterationi and was as pulverulent as when introdu* 
ced. After the charcoal was burned away on a little por cela in 
test, the remainder was fused with blaclc Hu*, and a* buttoiTof 
lead obtained from it, which gave no trace of silver on the cop* 
peL The weight of the button of lead is not stated, becattse 
some of the substance in the retort was lost in breaking it, and 
therefore th6 produce was less than it ought to be. 

To know with precision the proportions of the constituent parts 
i)f the ore of M. Del Rio, a new experiment was made» in which 
th^ quantity of muriadc acid contained was detefminedbyaitfatc 
of silver. The proportions were as follows : 

Metallic lead - - - - 69 • ^ 

Oxygen computed * . . .. c,2 * 

Oxyd of iron insoluble in nitric acid • 3,5 

Dry muriatic acid - ^ • i , c ' 

Chromic acid - •. ^ • 16 

Loss - • , • « • 4,8 
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M- Del Rio bad asserted, that he dtseovered a new metal 10 
this ore, but the experiments stated convince M. Deseo$tils tbai 
ibis opinion was unrounded. . 

- 

Ohtemi^MM.^Xk one pan of the re!ati(mof this aoflysia lo the 
ori^nal, there is a little deficiency^ The passage, literally trans* 
lated, is marked with inverted commas. Thia method was pre- 
ferred to arbitrary correction, that oui* readers might Judge for 
themselves how far the following alteration of it is i;tght ; . 

«( The liqoor filteKd, and saturated witl^ anirooiitact did not 
<' deposit any perceptible piecipitate ; being then eva||«irated to 
•^ dryness, the excess of tht alkali was driven off by beati^; Tbe 
«< nitrate of lead forinedisi the eboviB«ineiitioDsd liquof n jf^el^ir 
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Jtnafjtit Mmxjir m the Sfftf^i Hwfymti^tf thii Eye, tii%ik 

<vicv) to discover the Causes of the Cataract.^ 
By m. Nicolas, Doctor of Physic ^ SfC. — Am^ Chem.' Vol, 5^ 

. Whilb M. NkoIa« Wa^ eogftge^ in the: analysis of the bv^ 
mours of iht eyci Mr* Cheocvixy F.R.S. was aiso employee] in 
fine sam^ bursiiiti ftftd read an account of. his analysis to th€ 
B^yal ^Society o4' London^ preyioos to the publieatioii^; of thia» 
which.5rii^be.n»>t|oed in the course of this Monoir. . 

The experiments were chiefly made on the eyes of sheep and 
oxen, and some comparative experinlents w^re also made on the 
3t i g itto eye* - » , j j 

' . 0/* the aqueous humour,' ' • 

i« Theaqneoiu hqmour has the limpidity and transparency of 
^thepvrest water> bat is. not altogether so liqaid. 

2. 'this liquor is colourless, and has a slightly salt taste. 

3* When q^ice fresh^ its specific ^gravity 1^ 1009, that of water 
Dcing icoo« 

4. This humour in a; . fresh state turns greeo blee vegetable 
tinctnre made from mallows in the cold with distitled water. 

5. It precipitates the nitrate of silver in a curdy state» whi(^ 
precipitate^ bj degrees^ assumes a 'violet tinge* which indicates 
the presence of a muriate in, thi^ humppr. . . 

6l It likewise precipitates acetate of lead; the precipitate re- 
mains flakey^ and assumes a light grey colour. 

7. The oxalate of ammonia added to it, causes a precipitate of 
oxalate of lime, but ina very smaU quantity. 

8. Lime water loses |ts transparency on being mixed with this 
Bumour, and, after some time a precipitate is deposited* which> oa 
cxaminationKis found to be phosphate of lime. 

9.. In order to leave no doubt of the existence of a phosphate in 
this humour, a small quantity of very pure muriatic acid was 
added to it* The acid immediately coagulated the animal mat- 
ter* and then acted on the lime in displacing the phosphoric acid* 
The iifae niay be rendered perceptible by adding. oxalate of am- 
monia to the muriatic liquor after it is filtered* and lime water de« 
tects the existence of phosphoric acid. 

to* The tannin^iquor precipitates gelaten from it., 

II. An infusion of gall nuts made in the cold, in distilled wa« 
ter* and mixed with this humour* coagulates it* but produces only 
a slight change in point of colour* which, assumes a slight vidl^C 
tinge alone. , 

I a. Alcohol xeadcTft it white immediateIy^ and partly coagu* 
latesit. 



ifo Analjfftkal Memoir en thg Jfumouri &t At t^. 

I J. The aqttcoat humour exjposed to a heat of firom 60 to 70 
degrees, coagulates in part» ikiieiidcring visible white flakes which 
awiin in the uncoagulaced raft, which were evidently alumen. 

These experiments afford reason to conclude that the aqucoot 
humour of the eye Js composed of water of gelaten and alumctt^ 
lioldiog in solution a tittle muriate of sodai and a very small quan« 
tity of phosphate of time. 

This differs from the account of Mr. Chenevix*s Analysis, in 
which was sratedt i !>t. that the aqoetfH humbar produced no per* 
ceptible change in the vegetable tinctures. 2d. Thatnophos* 
phatc of lime could be discovered in it, although M« Poorcrojr 
nad before percet ed it. Thirdly, and lastly, that it was coin* 
posed of waterj gelaten, albumen, and muriate 6£'Mda alone* 

Of tie *uitreau* humour^ 

1. This hom<'ur is in theformofa jelly, cdouricisiand oftbe 
greatest transparency. 

2. When it is triturated in a glass mortar, with a littk distilled 
water, in the cold, it is only in part dissolved, there remain little - 
membranes which .appear to be insoluble, and the liquor, being 
filtered, becomes limpid. 

3. Irs specific gravity is a little greater than that of the aqueous 
humour. 

Its analysis in other respects gives the same resolts as tl\^t of 
t)ie aqueous humour, and it only appears to differ from it by a 
somewhat greater concentration of its principles. 

' The experiments which M. Chenevix made on the vitreous lui« 
mour ditfered only from those of Nicolas, in not exhibiting the 
existence of phosphate of lime in it, and in omiting to note that 
its specific gravity was superior to that of the aqueous humour. 

Of' the crystaUine humour , 

. The third humour of the eye is called the crystalline, on account 
of its transpaiency, and its vitreous appearance, similarto crystal. 
The cr)'staJline of a sheep weighs 26) mins, and that of an -x 38. 
The crystalline has a lenticular form, but in most animal its front 
part is a little flatter than its back part. ' • 

The crystalline appears to he composed of a vast number of 
very thin laminae, and of extremely minute fibtes, very transparent^ 
and closely united together. * - 

The crystalline is placed at the front part of the vitreous hu- 
mour, and is there set in it like a jewel m a ring, a little mem- 
brane called the crystalo^de and the aracnoides serves to join it to 
them ; it is between this membrane and the cornea in the front of 
the crystalline that the aqueous humour is formed. The iris 
forms a circle round the edge ofthe crystalline, and adheres strongly 
f o it. 

' 1 . The specific gravity of the crystalline is much greater than 
diat of the two other humours of the eye. 
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2. Its coMiatenite 18 not uniform in all its parts ; the oqtward 
part is soft and gelatiHOus> the central party or the kemd, ia coxn. 
pact and firaii and the intermediate party between botfi» is more 
consistent than the firsts 

3. It has a reddish tinge in the efe of a (cetasy is devoid of 
colour in young antmalsy and assumes a yellowish tint after ma* 
turity ; this eolour acquires farther intensity in old age, 

4« The crystalline triturated in the coldy in a glass mortal wttK 
distilled watery communicates viscosity to ity and dissolves it al« 
most entirely ; but the solution becomes mUkjTy and it is onhr 
after some time that it becomes limpid after beine filtered | it 19 
on this solution made from eight crystallines of sheep in fwelve 
ounces of distilled watery that fhe following CKperimeAts were 
made* * 

5. This liquory mixed with the tincture of mallow fiqwersy 
communicated to it a green colour. 

6. TheinfusioniofjralU nuts produced in it an abundant pxeci* 
pitate of a dirty white colour. 

7. Lime-water rendered it son^ewbat cloudy^ aqd (faqsed \t to 
deposit a small precipitate. 

8. Oxalate of ammoniaf rendeced it (estcteafy and by demes^ 
caused a precipitatCy which consisted of oxalate of limCy auxed 
with a little alumen. 

9* The tanning liquor preci{utated lilcewise firom it a little ge« 
Jaten coloured brown. 

10. The nitrate of silver occauoned a prepipitate of 4 deep 
brown colour 

11. Muriatic acid caused a precipitate of a beautiful white 
coloury and flal^ey consistencci wbi<:b resulted from the coagular 
tion of the alumen by the acid. 

12. The acid liquor being separated fVon^ the alumen bvt|i^ 
filtery and mixed with oxalate of litpcy precipitated oxalate of lime^ 

13. Boiling water dissolved but a small pi^rt of the crystal. 
liqe; it grew /hard in ity lost it| transparency > and becs^roe of ^duU 
white. 

14. Alcohol t]ianilened it ; its external part becsime white as 
chalkt and then, with the poin^of > knifcy successive white layera 
or laenibranes might be raised from ir« which were placed one 
over ai)other ; but the cencre» pt tbe kernel^ preserved its trans* 
parency. 

I jf. The crystalline divided tf\to small fragi9ei\tSy being put to 
mace^site in pure inuria^ic acidy the phosphate of lime that was 11^ 
it becsime decomposed} the phosph>>ric acid was disengagedy and 
the lime united to the muriatic acid, which may be rendered per- 
ceptible, by pouring some drops of this solution into lirne- watery 
which grows whitish directly* and a little after d^eposits a precipi- 
tatCy which ** phosph?ite of lime alone. 

It results fr>m these experiments^ that the crystalline is. formed 
of a humour of three dif|eient dcnsitiesy tha^ is to say, its exterior 

IfQ. ^. — VOL. I. X 
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Ijt Andfytidai Memoit^^ Huftuntrs'oftie E;jf€, • 

h soft* 'and appears to be formednof '^bomen and igdaten ^ tB a t th« 
iorermediatetparN although of the same nature vicoiitatns less ge^ 
htten and more albumen ; tbat,rhe cencxnl patft ifi monrciolid ebsn 
the intermediate part, and contains scarce unjr gf^laten ; and that, 
Snally, /phosphate of liihe is found in^H the parts of the diyscaUfne, 
«buc in diflforent proportions'; that is to say, rather plentifaHy in> 
the central part, in less quantity in tFAe intetmcdiate pan^'and in a 
still* smaUer proportion in ihe external :part. 

I'he experifaienfs which were'made*OB many^^haman Tyes^ \iGa^ 
▼inced M* Nicolas, that the human eye was^absoltitclv'of rhe saoite 
imture ^as that of the sheep; some slight -diff^rende was, iiowevieri 
observed in the specific. gravities of their ^tialoa!«, namely^ that 
the aqueous crystalline and vitreous homoors of n mati's eye were 
somewhat inferior in density to those of a sheep. 



Conclusion > — ^We have seen.that:the organ of virion is formed 
of hoinoah oFdiffibreht^d^cecsi of density, of specific <gnivrt}'> Sind 
of consistence, which are ^ all essential to the ptpfection df s^ht^ 
ffit &e diffi^rdht^enisiti^ observed ^in the ^humours of the eye -are 
absolutely necessary to produce achromatfe effects.; 'that is to wfi^ 
to-corifectdr faiodify-thediiFerciit refiangLbtiityof <he ni^ '6f light, 
l^hich m^ht iojui^ the ^redsioo of the hnages fortned^os Arc fe--^ 
tina : the crystalline is particularly destined to -brei^ ^the^ys of 
light,"fb^<Mlect.tHem on^Hc 'retina^ imd ccuisequently to form the 
ima^^es of the object which occur to us ; hut k is ihe^aqudoos -Wn 
raoUr that confm^nees thh refraction, Which «the crystallule after- 
wards completes, by the aid of the vitreous humour. • 

The'niechanism'bf the arti£ciaVeye,fand the'CoatrivaMe ofthb 
darkened chamber, by demODrst rating those tTuihsy.sffibrdsns^ 
means of accounting for the faculty werpbssess W dtstidgciishii^ 
the fdrm and colour of- the objects to which we turnout-attention. 
; The dispositions of the eye, which occasion h6iA^ to 'be shoi!!^ 
sighted, and others to see best at a -distaii^e, depend. dn^Uie con. 
'jigjuration of the crystalline; those in which it is too oQnvex ffxi^ 
perience the first. mentioned ef!ect, and those in whom it h ^4oA 
liat the -second; -almost !aU old pec^le iuflTer-theHittei'cvil. . ^ 

'There remaio6'i>ow to ^ay^a feww<.>rdsdpa%pcx7i«fiof bHiran€i$$ 
•caostd by the- opacity of the crystalline, whi^h-is cftljedfhe ca^ 
lact. On this subjet-t M. Nicolas observes, 'tlwtihcMSatBnict: de- 
pends on the nature of the subbtanct s composing the cry-st^lUiMi 
which -^ re 'Subject, like 'most oth^r 'aniA^al )i)1attessj tb 'bcfome 
borney* a^thus ^row opaque, ^after violent infknMnati^n; pj[ ^ 
*<ye, occasioned by the shock of a bard body, pr . airy ^th<9r. 
cause. Long-exposu re to a bi^Rg : sun, or very -pow^rftft' ffiffi^ 
Qccasions al&o (his complaint;; from the latter cai»«f« smithy, cgb^ 
blowers, and others ojf similar t}cetipatt09s, are ' liable to cokilra^ 
this disorder. The aqueous, hu ^mir i also t-unntQg dff* ^ffom *« 
.^wound in the' torflea, >^r in'^ny other nKU)n€rr<aQfi£sUhe catartict, 
4f thi»4iB^'our IS t^t^«gaiP''i«/pl«fda'^»ffi«^i^tiH>«#st«)coi^ 
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ttbh^cacuse fs'ibe oMUer^tibn of the v.crvjbirtate aftenaryeindi ^, 
atid lymphMiQ vt&seVs' which supply j;fie hujhiours to. tii6 6ye/dnd*^^ , 
again* draw, theni ?iiP When they navt pcffoniied 'ih'sc;ttmr3idty\ 
fafiCt?on$ fo the cr\^stattinc Jtnd vitreotfs huriiouri for whkh' naturcC 
ha§ designed them. ' * . / ' '' ^ / '^ '"" "" ' \ 
* 0^*^^T?.y^imi^.-r-The'tiye is 6t(t of the'^ftio'st itoj^rtant m<imbM^^ 
tf the'bod^V itlsl O^jij'of ti« first perf^Vtetf/4ndit 15 curioui^i(>. ' 
oWerve, that'th^re Jsk time W^eh In the embryo the yisual organs 
ejected ih sizealVtKebthet paj:tS\'of^th^b6dy,.'as may & readily 
sfcen in'thosefpe^sa few days ifttec'theTcommencement of incu- 
bation. ^- '•■ " •••;■ : " ' ■ • •';■;• * ' 

As nothing can be njore a^i\?ting than the'lbis 6f sight, or vfhkh 
renders the ?iiff^'ier^ nipte' useless td ifijc world; ind'mb/e entirely^ 
at the ' cpcfcy of others for evefy necessary oj; comfort; hence/ 
every tfiiog whicK tends tt) throw light on the causes qythis dre^d- 
ft! malady, ipust be of importance, and still more so must be the, 
dissemination of intelligence where those who are threatened \Vith. 
tihi^ evil may, in the £(rs? stages of the disorder, find such re!icf,.as,. 
in most cases^j wij! avert the tnopfeodiAg calamity ; for thesereasons,^ 
in addition to the information contained in '(;his paper, wc thihkT 
it acduty of hom'anity* to ipention the very benevolent institution. 
^ the rdJ^f of thos^ afflfcted with' disorders of the eye, and of 
the car, whi'ch a Society of gentlehiert have founded in Charter- 
house-sqqar?, thiidti^h the benevolent'and i,ndefatigable exertional 
of Surgeori Saunders, whb,' at a conj^derayc expenc6 to himself,^ 
devotes his time there -to the charUabic tclief of'tKose poor 
patients whb^ want of means jmAist otferwisc have preclur 
ded from •timely assistant^: there ' 1'^ tio 'doubt but so humanfc 
and necessary an Institution will be imitated in other situa-^ 
tions, which we imdefstand is already tlie czise in one instance 
* at lea^t; and that thit^ the m^ans of relief for complaints leading t^ 
so dreadful a calanrii^y may be ak ^xtencS^d as they ought to be.' In 
ikis <fa^' those benevolent "gcmleip^ri who first cstablishci^ the 
above-mentioned charity will have the additional saiisfactioij of 
doing good cxtensivHytty tl^eif praise- worthy example, as tHey 
ka vc aliead^ by 'tl^Hr liberal \t^/and bcncvblent exertions. 
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By M, Alton.— :^A;/v Che'm, Vol, c^,. 

V T^^4i|GAVfry^9xygaQ^(^nBuaaticacidby Sct\eele has add- 
94 gff^ lighMP fi)«cmiscfy. . The ine experiments of M. Ber- 
tb^^(fin9lU tiul^|tat^e» and his application of it to the arts, are 
^noNvu tQ>z\\ |)urQpr. .lilcrertheless, his proceedings, as he bim* 
^1$ acici^Nf lodged; werr.^pQi^ ta Hnnroven^en^ iii the bteaching 
4l^rK)^nt: hQW ii^qnOMS the.yappar of this acid is the 
WQ|iMn<A^^^t%^<^c^f on 4 Urgs icsfk, all j^ve-etperxeo^d 
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who hare ettablishtd b1eaching<.hoases oo BcnhoUet^ pri&cipku 
To remedy thegteac volatility of the acid* potash* limei and other 
matters have been uKd ; and hence has proceeded the jairelle lie# 
which is now in common use for domestic porpcaesi Many 
English chemists have proposed a super-oxygenated moriate of 
limcj to simplify Berthollet's mode of bleaching of which the 
Utter has given an account in his last edition of bis Art of J>ying. 
Many who have bleaching-houses on BerthoUet's plan» have tried 
ati these ibethods, but hafe found itothiog that answered their 
purpose so welt as the powder of Tenant and Knox. ^ The dia- 
cbvery of the composition of this powder was made by M. Alyon 
through the following circunutances. . 

Before thewar^ large quantities of the above powder were ex^ 
ported to the continent. A Belgian bleacher, who had a large 
establishment at Brusse1s» bought two hundred weight of it; but 
he had hardly used it before Messrs, Tenant and Knox informed 
him* by letter} that the exportation was prohibited* and that there^ 
fore they could send him no more, shortly after, he came to 
Paris, and brought with him a few ounces of this powder, which 
remained* and gave it to ene of M. Alyon 's f'riendsi who inte* 
rested himself aoout bleaching concerns also: these gentlemen ana« 
lysed this powder, and were convinced that it consisted of a mixture 
of supcfoOxygenated muriate of soda and of lime. Messrs. Te- 
nant and Knox coniposed it with one third of muriate of soda and 
two thirds of lime slacked in water, and dried, which they satu* 
rated with oxyeenated muriatic acid gas; but M. Alyon's friend 
was convinced that the lime was in too great a propornon, and be 
fixed the relative quantities of the composition as follows : 
Muriate of soda • - - - 15 pounds* 

Sulphuric acid diluted with one half water 10 
Oxyd of nnanganese .- * • y 

This was put altogether into a hrgema^rast of ghas, to which waa 
fitted a tube of glass or lead, which was made to descend into a 
vessel of earthenware or wood, some pebbles were placed about 
the lower orifice of the tube, to prevent its being closed up, the 
tube was luted to the matrass, and there was put into the .vessel 
round about the tube, a mixture of three pounds of lime slacked, 
and well dried, and of eight pounds of aea salt ^roaaly pounded ;. 
the matrass was heated in a sand bath, and, when the gaa began to 
be disengaged, the powder was stirred with a wooden spatula, 
anil absorbed the gas as fast as it came over. When no more 
eas passed, the operation ended» the powde/ waa then pot op in a 
barrel, or in glass bottles. It very strongly attracts the moisture 
of the air^ when an oonce or two of it is pot into a large glass of 
water, it throws out a sufficient quantity of oxygenated mnriatic 
gas, to form a good anti-contagiotts fami^tion^ but more gas 
would be disengaged, if a fewdiopaof acid of vitriol were put 
into the water which holda the powder to solution. As to domestic 
pttrposca it it of grtat utility, Twooaaeet of thia powder in a pint 
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of common water, with eight dfx)ps of vitriolic acidi surpasses in 
qualfty a pint of the jareMc lk|iior in.its bl aching qualities, - The 
cheapness of its preparation ought to render its use^more extensive ; 
those in France who do not choose to be at the trouble *of making 
ity M. Alyon adds* may buy it ready prepaaed^t M. Fouqu^s'a 
bleach«house in Parist and that he thinks he has done a public ser* 
vice in ^elating the method of making itf as the English keep it a 
secret. 

Observations.^^Thc last remark of M. Alyon is not correct. 
Messrs. Tenant and Knox took a patent for their composition* 
and of course were obliged to make it publicy by regisrering the 
specification- in Chancery, and which has been published in the 
Kepertory of ArtSi Vol, IX. first series; their ptent right waa 
afterwards set aside by a legal decision against them» for an ac* 
count of which see also Repertory of ArtSf VoL II. new series ; 
and the public are therefore at liberty to use it freely. Perhaps 
M«'Alyon's method of making it may be more expedient than that 
mentioned in the specification of the patent, and therefore we in* 
aert this paper. 



Account <j/*a Methd of gilding Steel by Immersion in a liquid* 
Bjf Mr. Stoda&t. — PhiL Jour, No. 45. 

« 

Mr.Stodart mentions that the discovery of this method 
of gilding belongs moce to Mr. Hume, chemist. Long-acre, than 
to nimselfyby whose assistance he had few difficulties to over, 
come. 

The method is as follows: To a saturated solution of gold in 
nitro-muri^tic acid, add above three times the quantity of pure 
sulphuric ether; agitate them well for some tipne. 

The gold will soon be taken up by the ether, in form of a nitro* 
muriate of gold, leaving the remaining acid colourless at thebot* 
tom of the vessel, which must now be drawn off'by means of a 
•top- cock, or other similar contrivance. The acid being dis* 
charged, the instrument to be gilt, after beine previously well po« 
lishedf and wiped very clean, is toJ>e dipped for an instant into 
the ethereal solution, and on withdrawing it as instantly washed 
by asitation in clean water. This is essential to get clear of a 
•mallportionof acid, necessarily taken up by the metal; and if 
this be neatly done, the surface oi the &teel will be completely and 
very beautifully covered with gold. Some little dexterity is ntces^ 
$ary to perform the whole operation welU 

Mr. Stodart tried some of the essential oils for the same par« 
pose, knowing that they also will take gold from nitro-monatic 
acid, but they would not answer the purpose of gilding as fks 
at his experiments went ; he owns that he did not prosecute this 

Ziry with much industry) as he had found all he wanted in the 
t of ether* 
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By Mr, S^obK^T^'^PhiL Jcmr. N^, 44. 

' Mr* J^todart*$ protest, lor coaHng seed with pbtiaa> if 
Bcarly the same as that last described, the pl^tina being used instead 
qf the gold; ' ^ 

•The platina is taken tap from it* sdhitibn by tJietfther with 
sOQifewhat less avidity than gpU ; and is deposited op the surface 
of steel by the same management) ox on polished iron^ and in like 
manner forms a defence against rust : polished brass may also bji 
coated with platlna by the same operation. ' 

• Mr. Stodart thinks the platina should be perfectly puije to make 
the process succeed well ; and rhat it was probably rrbm want of 
attending to this circumstance that caused the ill success of th^ ex' 
p&rlraents of Dr. Lewis on the same subject. The platina <jbai- 
ing is by no means so beautiful as that of gold» for ^hich reason 
the latter will be preferred. 

Mr. Stodart coated different parts of the same instrument whli 
gold. And >vich platM^ .and found the cpnti^ast qf colour produeed. a 
very pleasing effect. He did not make any experioients of the 
effect of the essential oils on solution of platina, but expresses a 
wish that jhey will be mac^.e by others, ^ho have more t.i/nc ^d 
better knowledge of the subject. 

Observations* — The |>ripcipal object for whleh a qpatJng i^ 
wanted for steel or iron to defend it against rust, is te prevent the 
decay of the cparser wprks of this pietal exposed to. the weatl^er. 
Though %he foregoing methods arc pot directly anpHcab^ 
to this purpose, on account of their cost, yet they "fifirnlsh hii^:^ 
for e?cperimeivts, which) perhaps, ma^ lead to this desirable point* 
Jth not improbable, that by sqme similar cperatjop, iron" may b^^ 
coated with cqpper, su^eiently cheap to serve many useful pur-. 
, poses. Mere immersion in a solution of sulphate of copper Is su^ 
ficieqt to give a thin coat of metallic copper to polished Iron ; but^^ 
perhaps, the coat might be thicker if the copper \vere fir§t taken la^ 
\)y some preparation of an ess^iitiat oil ; for ether, it is imaginedji 
wpuld be too dear fpr this purpose in the large way. 

Iron might, perhaps, be prepared for this purpose hy saUani- 
' iponiap, in the same manner 9s it is for manufacturing ti|ined 
plates; which would be cheaper than j|ctually polishing it. 
' Of essential oils, that pf turpentiiie is a}o(|e saQicien1}y cheap t% 
be as<jd in th^ large way to any projt. "' ' ^' -^ ' ' 
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On fucertainin^ more accuratelj/ the dejimtix^ bharacUi* of thf 
primary Animal Fluids, and indicating their pHsenct bjf exact 
Cncmicai Tests, 

Bs/ Dy. BosTocK.*— 'P/rtA/<i«/\ No. ^« 

yet been defined ^ith strlifdfcnt precision, artd gi\cs instatKef 
l^'libit, even by medical -^i^Htth, ^ic 'terms strous, mucous^ and 
gelafhiousy are afJplferl ih ^dtfh « Vague *nse, jis t)ftentimfc8 m b* 
used ftr one iinothet I'neli JctiWnhatfely. The object tftiAs puper tt 
to iisdcrtafe rfie definitive x^rtkcter (>f t'Ht ptttnaTy afdirtial "fluids^ Ivy 
ii^hich is ftieant thdst fluids, into wliich all the i59m)K)i9nd fttsi^io • 
thfe animal body irrtiy be resolved, by the appficaftion <^ dij^ereat 
fe.agbdts, withobt decofmposihj^ them int6 theit ultiiMrt6«leinc)Mt> 

Albiimen, 

The first of the ammal fluids eKaroined> was albumen. Witli 
i^ exception of watery no fluid iippears to enter so largely into 
the con>position of the animal body. It forms a wtty consider^ 
able proportion of the blood* uqd k found in^^reater or less quaa. 
ti(y in nearly a(l the secretions. It is ca^^e of assumiAg the 
solid form withoat undergoing any iihange in ks chemical proper- 
ties, in this state ^k constitutes the basis of afl tre memSraneoua 
substances, which are so extensively dispersed ihroagh every part 
of the^systeiDf; k con^poses tlie ceUular tisiucy into wliich ihe 
earth of the 'bop^St ^and the fibrous in^tter of the muscles« are do*. 
|>osi^dy while it enters largely into the structure oif the skin, the 
glands, atid the vessels. 

Albumen is -most cohvenienthr obtained ?rom wTiite of ^gg;. 
Dr« Bostock founcl that loo j>arts of this substance contains %6 
parts watei, j^^ parts solid awumeniy and4,5pavts uncoagulablc 
matter. 

tThb moat distinguishing chatactcr of albumen is t1ie pro^ 
perty of being coagulated 'by 'heat. A solution of it in water 
was fiarme^,, which only contained one tenth cf a .grain of solid 
albumen to jop^of water, or ano,oorp8rt. 'This was exposed to 
th^ heB^of boiling w^ter> -and'a perceptible Opacity was produced 
in the Hui9. 

One 6%qp oY the oxy muriate of mercury^, added to a hunSitd 
grains of-water^ coiltainingOi<x>*i prts of solid albumen^ produced 
a'veiy'evident^ milkiness;; atid even in a solution of halfthestrei]|gth 
a sumciently obvious eSect was produced. 

The nitro-muriate of tin is a •|k>werful coagulator of albumen 
'in i^ unri^ixed state, l\ut<is not so .delicate a test as the oxymuiriate 
olr merdiiry. One'hundrcd grains df water, .conHiiriing one-.!ifih 
dfa.grjindt',albumen> ^vJis not afFectbd 1>y nitro-mur.ate of tin 
Until ^fter 6ome houss, \^en the /fluid exhibited « Jiegnoe oT 
feilkiness. 
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To ascertain the effect of tanain on albomeoi . an infusion of 
alls was preparedf by infastng half an oifnce of powdered galls in 
alf a pint of water, and filtering the fluids which contained z\^ 
grains of sdid residuum to 100 water, equal paiA of which were 
mixed with a solution of one part of albumen in 1000 of water. 
At first no efilect could be perceived ; but after some time an ev|* 
dent precipitate was formed, and slowly subsided. ^ 

Goulard's extractf dropped into a strong solution of albomcn, 
immediately caused a very dense and copious precipitate. 

It is difficult to determine how far this effect depends 00 the 
albumen itself, as goulard has been always considered as the ap* 
propriate test of the uncoagulable part of the serum of the blood» 
which resembles that of the white of eg^ ; and as it is also de-* 
composed by several of the saline bodies, which are found to exist 
in ail animal fluids, and has even been found to yield a precipi- 
tate, when added tq distiiled water ; and iq all cases, after a few 
hours exposure to the atmosphere, the water to which it has been 
added becomes turbid> and is covered with a thin film. 

Jn order to try the effects of this re-agent on albumen,^ ore drop 
of it was added to 100 grains of water,^ by which its transpa* 
rency was not affected. To this a single drop of a solution of 
albumen, of the j^ame strength with that mentioned above, was 
added. It formed a dense precipitate, and, upon agitation, the 
whole was rendered milky. In this case, the proportion of water 
to the albumen was as lOiOoo to one, and to th^ uncoagulable' part 
of the white of egg as 30*009 to one. 

One grain of saturated solution of nitrate of silver also pro« > 
duced a turbidness in the solution of /,; grain albumen in lop grains 
of water ; and after some hours a curdy precipitate fell to the 
bottom of the vessel : as roo grains of water, containii^ ^^ 
grain of marine salt, was rendered evidently turbid by one drop 
of the nitrate of silver ; it might be suspected that the effect was 
produced by the mart tie salt contained in the albumen ; but the 
precipitate caused by the marine salt is in the form of ^ greyish 
powder, and subsides more rapidly than that produced by the alba* 
men, which precipitate is' white and flakey. 

One drop pf solution of nit ro- muriate of gold immediately pro- 
duced a dense, white precipitate, in 100 drops ofwat^r, contain- 
ing one-tenth grain of atbqmen. Alum, though it powerfully co- 
agulates albumen in a conceiitrated state, is not so accurate a test 
of its presence in a diluted state ; one-fifth grain of albumen ia 
100 grains of water, was rendered slightly turbid by a few drops 
of saturated solution of alumj| but no precipitate was f9^med« 

JeUy. 

The peculiar^characteristic of this substance is its property of 
becoming concrete by cold, and being liquified by a gentle heat. 
It enters largely into the composition of the bloody though lesa 
largely than the albumen. It is also an ingredient in 'the skint 
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«ieinbratioas textare, ligamcntSi cartilage8» and tendons. Jelly 
prepared byv dissolving four grains of isinglass in 200 grains pf 
^ater,^«ras used in Dr. Bostock'sexperinient8»foFiQing a liquid bv 
Iteati of which one grain contaipcd ^ of jelly. 

One prt of jelly in 100 of water produced n compound, per* 
fectly sti&ned by cooling, but one part je)Iy to i§q water> though 
evidently gelatinous, did not stifien. 

Jelly is copiously precipitated by tannin ; five gfaint of the 
etandard solution of jelly and 95 of water, to which was added an 
equal quantity of infusion of galls* of the same strength, used in 
the experiments on albumen, deposited an abundant precipitate. 

The solution of jelly was afterwards reduced in strength till it 
contained but ^part of jelly, and stiU a precipitate was produced 
by the infusion of galls» 

Goulard's extract added to the above solution oft|elly, by a few^ 
Jropst had 00 mott effect on it than the same quantity of pure 
water. 

The oxymuriate of mercury produced no efiect on the standar4 
solution. The nitrate of silver and nitrate of tin were also em- 
ployed, and' produced a very slight, and glmost imgerofptibk 
opacity. Nitro-muriate of gold producfcd 9 small quantity of 
dense precipitate ; but wheii thie 9Plution was diluted so as to con- 
tufh only one gf ain of jelly tp j;oo of water^ thp ejfec^ was np 
longer apparent^ 

Mucvt, 

Animal n^cus or mnoilage enteis largely Into the constitution 
of many parts pfthe body, ^nd forms a considerable proportion pf 
^he secretions^ Mx. Hatchet first defined this substance to be 
only a modification of jelly, and Dr Thompson follows him in 
this opinion; but. Dr. Bostock, from his experiments, proves 
that there is a considerable * difference between those substances* 
and that nmgus more resembles vegetable gum. 

1 he mucus employed was obtained by agitating an oyster a fev 
minutes in cold water, and also that contained in saliva* 

The saliva being agitated in cold w^er, a part dis^olired, this 
water was filtered, and by a cajiefu] eyaporatipn^ \x was found tp 
contain ^ part of its weight of mucus. 

No ei^ct was produced in a similar solution of n^ucus of saliva 
by the oxymuriate of mercj^ry, and the nitro-muriate of tin caused 
only a slight opacity* No leffbct was produced by the dddijfion of 
in equ^l quantity of infgsiop of gall$. 

Gpulard's extract produced an immediate opacity^ and after some 
lime a white flajcey precipitate fell to the bottom of the glass. No 
Jippearanee of coagulation wa< produced by exposing the fluid for 
some time to the heat of boiling water, nor any tendency to ge- 
Jatenize by evaporatiner 9nd cooking it. 

The mucus procured by agit^xjpg an oyster in water was foundi 
«n evaporation, to contain i^ of its weight of animal matter : a 

|io. ii.— yoXi* !• z 
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.quantify of this solution) wkh an equal bulk of iirster> was used in 
the experimefits. 

- The same results nearly were prodticed by this solutron, as by 
that of saliva mucus; in both ca^^cs no eftct was produced ^r 
oxymuriate of mercury, thus proving the, absence of atbomen, 
The smalt precipitate caused by the infusion of gallst indicate^ 
the existence of only a very minute poniont of jeHy. The effect 
was scarcely as much avS was produ ed by the same re.agent on a 
solution of one part of jelly in f coo of water ; so that very nearly' 
the whole of th« animal matter ptobabfy consisted of mucus^ the 
presence of which was indicated, by the goulard. 

These experiments exhibit a decided and essential difference be- 
tween jelly and mucus ; independent of the gelatenizing property 
of the latter, the efiects produced in them by tannin and goolard's 
extract are exactly opposite. 

Tannin is a most deiicate test of jelty^ hut does not in any de« 
gree afiect mucus. Goulard is a delicate test of mucus, but does 
not in any degree affett jelly. The < xy muriate of mercury, on 
the contrary^ which is one of th^ most accurate tests of albumen, 
does not a} pear to be afl'ected either by jelly or by mucus. 

' It appears from what precedes that oxymuriate of mercuryt 
tannin, and goulard^ are the t|)ree most valuable tests for animal 
fluids. 

Albumen is known by coagulability frpm heat, and pitctpitatioii > 
by oxymuriate of mercury. 

Jelly is known by its concretion on cooling, and its precipitation 
by tan ; and mucus is known by its precipitation by goulard ; and 
negatively, by not being coagulablc qy heat, nor capable of being 
gelatcnizcd, or precipitated by the oxymuriate of mercury, or by 
tan. 

In the analysis ot a fluid which is supposed to eontain onty the 
three substances treated of, the first step should be to observe the 
cflfect of oxymuriate of mercury ; if this produce no precipitate, 
we may be certain the fluid contains no albumen. Infusion of galls 
should next be employed ^ and if this also causes no precipitate, 
we may conclude that the animal matter held in solution, consists 
of mucus alone, which ^ay be farther proved by goulard'a 
extract. 

There is a great resemblance between the mechanical effects of 
animal mucus and vegetable gum^ and also in their chemical pro- 
perties. A solution of gum archie, containing one grain of gum, 
in 200 of water, was not aflTected either by the oxymuriate of 
njercury or by tan. With the nitro-muriate of tin and with the 
nitrate of silver, there was only ^ slight opacity caused, but with 
poulard's c:i(tract| th^rc was a dense precipitate instantly fonnod* ' 
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Affemfic if« Jj asfterted (o be produced by the Gakanic DeCdmpoi 
iiiionof Wat en by Dr. PacchiOni, 0/ Pisa; and ofMu* 
riatic Salts produced in iike manner, — Edin, Med,. Jour, July 

ALEttBR fr6^;riDr. Francisco "Pacchioni, oPPisa, toSig. Pig^ 
hottt has been published in the Edinburgh Medical Journal, iri 
which the Doctor asserts his having produced marine atid by the 
galvanic decomposition of wafer. 

Having constructed a simple apparatus by t!(^Tiich the oxygen and 
liydrogen vvcre given oflF in different vessels of water, but whiclfc 
he does not descHbe, he observed, that pure oxygen was cm|tteA 
from the gold wire, that the water became acid, and when; b)r 
proceeding in the bj:eration, the residual fluid occupied about half 
the cal3acity ot the receiver, (or when half the fluid pfobably in 
One of the vessels had disappeared) the remaindei* was found tb 
be of an btange colour, more deep as the quantitv of fluid was less. 
It resembled a soluti.^n of gold. From the lower orifice of the 
vessel, which, was closed with a piece of taflR*ty, and then with 
double bladder, a smell was emitted of oxygenatexl muriatic acid. 
The gold wire appeared corroded. The bit of taffety had been 
aflFected by rhe fluid so as to be Easily torn. Round the edges of 
the vessel on the bladder was a deep purple ring, and within that 
a circular space rendered colourless or white : a drop of the fluid 
itself tinged the skin of the hand, after some hours, of a beauti* 
ful rose colour. , . 

The same fluid, possessing constantly the same properties, Was 
dbtained in various repetitions of the experirnent. It was shewn 
to contain a volatile acid by the white vapours which wert formed 
i>7 ammonia placed near it. It threw down a curdy precipitate 
from nitrate of sihxr, which the author concludes to have beeti 
the muriate of that metal ; and from the whole of the facts he cori- 
cludes that, muriatic acid is produced from water by depriving it (X 
part of its oxygen ; that muriatic acid is, therefore, an oxyd of hy- 
drogen ; that in oxygenated muriatic acid, and, therefore, dforfion 
in muriatic acid, there is a less proportion of oxygen than in 
water ; and that hydrogen may have many diflereot degrees of 
oxydation. 

The author promises to treat of the otlicr oxyds of hydrogen 
shorriy in another memoir, and observes, that having thus deter- 
mined the origin and nature of the muriatic acid, there is np 
longer any mystery in its formation cor in that of the muriatic 
salts in the vast extent of the ocean. 

In addition to the preceding accoont, notice is taken of thb 
eady discovery of Mr. Criiickshank (published in Mr. Nichol- 
son's Philosophical Journal for 1 801}, chat infusion of litmus wstf^ 
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irddendd by erne rod of the galvanic pile, and inlbnoil of finzif 
wood rendered porple by the other* whidi he ascribed to the for" 
niation of nitrous acid and ammo ia; and mention b also made 
of the discoirery of Mr. Peel, of Cambfidge, made in Apiil 
1805, ^noanced in Mr. Tilioch^s Philosophical Magazine, of the 
^rmacion of muriate of soda Ky the action of the galvanic (^ile. 
Mr. Peel decomposed one half of a pint of distilM water# (he 
other half being evaporated, left a small portion of muriate of soda ; 
great attention had been paid to the parity of the water, and a 
careful repetitioaof the experiment produced the same result. 

since the psiper from whence the above was extracted has bees 
^blishedt another letter has appeared from Mr. Peel# in the Phf- 
Josophical Magazme, which mentions, that on trying the experi* 
nent again with water produced from its elements, muriate of 
fntash was found in the residual water, instead of muriate of soda* 
Mr. Peel formed water from hydroeen and oxygen^ and the water 
Dcing somewhat acidulous, (which & found to be caosed by nitric 
acid), as was always the case when these two gases wcie not per- 
fectly pure, aiKl in exact proportion, he added lime to this water^ 
to neutralize the acid> and distilled the water ; which being de- 
composed to one half by the galvanic process, the residuum pro- 
duced muriate qf potash^ to the great surprise of Mr. Peel, iar 
which he owns himself unable to account. 

Obsernfatvms.^lt is to be wished that Dr. Pacchionihad lelafcd 
snore ^ails of his experiments, and described his apparatus ; 
without whiph it is impossible to form a judgment of the degree of 
assent which should be eiven to the extraordinary £ict be annooncei^ 
ok* to the inferences he draws from it. 

, It seems so contrary to all analogy that tbe higher degree of 
{oxygenation should pitkluce a substance of no. sensu>le acid proper- 
ties, that the lower state should produce one in which they are vei]r 
apparent, and the intermediate degree, one in which they are ^ 
extremely perceptible ; that at least some hesitation may be aL 
lowed, and a desire to defer assent, till moffo has appeared on the 
aubiect, is certainly excusable. 

As on a subject where so little light can as yet be had conjee* 

tores are allowable, the writsr begs leave to suggest, that as in 

•thf galvahic apparatus, muriate ot soda, or muriate of ammonia^ 

are often used to give the water more efiect on the zinc and coppej, 

so, (if these had been used in the recited' experiments) the electric 

fluid, in fftissing from the apparatus, might have actually brought 

along witti it the muriatic acid of the salts into the distilLed water, 

or even the salt itself in solution of aqueous vapour; or if not the 

last, the alkali i>f the salts found might be contained even in the 

distilled \v2xet. ^r. Tilloch conjectures, that in Mr. PecPs 

.last experiment lime might have been in the distilled water, and 

'that, as Cuyton has given some reason to suppose that potash if 

composed of lime and hydrogen, the potash might have bec:B pro- 

"duced by the lime uniting to the hydrogen of the water. Mr. 7*2* 
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loch also recommends, that the water which produces mnriate ot 
soda by the galvanic actioni should be examined as to its contain* 
ing magnesia, as Guyton has also shewn cause to imagine that soda 
is produced frdm magnesia and hydrogen. . ' 

It seems necessary, in order to determine the conjectures arising 
from the recited experiments, that water should be used both in the 
galvanic apparatus, and for the decomposition, unmixed with any 
species of salt, a^cid, or earth, in future experiments, and as much 
freed from what it might contain naturally, as was possible, with? 
out adding any one of these substances to remove any of the rest : 
as there is the greatest reason to believe that some part of every 
iubstance, added to any mixtorei remains united to it, afterwards ; 
and that, therefore, the complete and absolute separation of va- 
rious matters, {held in chemical union, in either natural or artifi- 
tial mixtures), which is pretended to in various chemical experi- 
tnents, is in many instances imaginary ; which opinion is much 
conftrmed by the facts recited in Bertholiet*s admirable Treatise on 
Chemical Affinities. 

' Signor Volta mentions (in the account published of his experir 
ments, Phil. Jour. Vol. I. 9vo.), that he made a powerful galvanic 
apparatus, in' which pure water wzs alone used, with 30 glasses 
communicating in succession by separate metallic wires, which 
terminated each at one end in a plate of zinc, and at the other in a 
plate of copper ; which shews that no impossibility is directed ia 
the proposed experiment, as might be imagined from the result of 
Mr. Davy's experiments— -that when the water between the plates, 
in- a galvanic pile, was quite pure, no effect was* produced, and ^ 
that it was, therefore, necessary to mix it with a salt or an acid : 
the seeming contradiction of the experiments of these gentlemen 
may be accounted for, by supposing, that the difference of the ap- 
paratus of glass cups from that of the pile of plates, might some- 
now occasion a different action. 

' As a confirmation of the opinion before given, (that the acid and 

jalts, found in the experiments recited in this paper, might have 

proceeded from the galvanic apparatus along with the electric fluid). 

'Mr. Giobert's experiments, mentioned in a letter to Van Mons, 

nay be stated, in which " he caused even indigo to circulate by ini' 

« pregnatvfg the pasteboard disfcs^ of the galvanic pile, witfi^ a 

**■ solution of that substanct in stdphuric acid.' 'Mr. Giobert also 

there gives it as his opinion, that ** the gases came from the pile 

<* and were not formed at the extremity of the wire iohere thty were 

*^ disengaged." In this case «' the decomposition of the water is 

f* affected in the pile by means of the zinc, which circumstance 

<< may be classed among the chemical phenomena best known." 

' He farther states, that *< if the interposed pieces, of pasteboard ' 

•5< are impregnated with pure ammonia, and the wires immersed^ 

•<< particularly the m^gative, in a solution of alum, a precipitate 

^r^ will be instantly formed in it by the ammonia which Ml bt 

^ conducted by tk^ wire.'* 
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At^oknt of an Earth foiind in Ikvottihire, confuting pinciptiffl 

of Alumbw and Water analysed. 

By Mr. H. Davt,! F,R,8,^FMl. Tram, of igoj. 

This earth was discovered many years ago in a qwriy iieift 
fcirnstapley by Df. Wavell, who described it as fiUiogdome of tW 
cavities and veins in<a rock of soft atgillaceeiifi^chisCw Its most 
cominoa appearance is in small hemispheFical grouper of crystals^ 
composed of a mimber of filaments radiating from a .common 
centre^ and inserted on the surface <>f the sdhist s its coIoik if 
ivhite, in some cases^ with a tinge of grey or gDeen» and in a feMr 
instances yellow; some small fragments of it are ao hafd as t9 
^scratch ag te : its lu&tre is siiky« altd though some specioiens tat 
semi-transparenti in general it is opaque. 

It is solubk in the minexal acids, and la the fixed alkatine 

lixivia by heat ; it is rendered opaque b^^ the strong beat of « 

forge, but did not enter into fusion; it contains no alkali; kl 

analysis .pi ad uced the following results for one bandied parts s 

Alumlne - . - - .- - - 0*7 

Lime •. • " • • • iy4 

"Water -----. 26>a 

Loss - - - - . . 294, 

No aluminous stone ha^ been found which cootains so lafge i 
proportion of water. 

Mr. Davy mentions his having examined a simUaf fosstU froai 
St. Austle, in Cornwall, a^d that an analysis of it> imade by the 
Rev. William M^Greg^or, proves it to consist of similar in* 
gredients. 

ObservaiioiU'^^Thc very small portions in which this focsil has 
been found, a^ords so little hopes of its beii^ of any real xttilitf^ 
that we have foreborn to enter more largely into the very ccfiioua 
and accurate analysis which Mr. Davy has givcA-ofit, than merely 
to state the results* 
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fKater formed by the mechanical Compression tf Hydrogen ^md 

I ' Oxygen Gases, By M* BioT. 

> 

In a sitting of the French National Institute^ at ^the begifmii^ 
of the present year, M. Biot read a paper on the formation of 
water by mere compression. The experiment of forming water 
out of its component parts, oxygen and hydrogen, by buramg; 
those gases by the electric spark, is well known. M. Biot h^ 
i|0€ceeded in making this combination independent of eleetricitjr* 



Water formedhy t^ Gimpfession of GaseBi i8j 

t^'npidff comprwsmg a mixtHreof the two gases inclu<kdin the 
iron barrel of an ajrgnn, the breech of which being closed hy n, 
thick piece of glass 9 <n th^ first stroke of the piston there im- 
mediately appeared a flash of light through the glass ; a strong de- 
tonation took pi ce, and the glass was driven ont, dnd the coppef 
ling broken, hy which it was screwed fast ; on repeating the cxr 
periment, a piece of copper wa$ sobstitated for ihc gtass, and 
^rmly screwed ini; after the roixnire of the gases was introdticed^ 
oivthe first stroke of the piston a noi^e was heard like the smart 
crack of a whip; bar a seeopK) stroke caused a violent explosion^ 
which broke the barrel, w rather tor^ it ascinder, ^ 

M. &iot accounts for this, by supposing tlwt, in the sanic vray 
that the known disengagement of heat tram the compression of 
common air takes place, heat is aleo disengaged from these gases 
by the same ajefati/)n in a very large quantity, which, as it cannot 
be immediately dilfipajed, raises their temperature fbf a moment, 
«ikI in that state of conrrpression is sufBcient to infiame them^. 

M. fiiot thinks that it is probable all the gaseous combinations 
•wbich require an elevation of temperature might be f()rmed in the 
same manner without any foreign agent. He also founds on these 
itxperiments the hypothesis, which he submits to the opinion of 
philosophers^ that as the eflfect of electricity passed through gases 
may be caused by the compression it is known to occasion, that 
therefore the electric fluid may not be a fire, but only the cause of 
-9 rapid combustion in^ the air, through which it passes, by a vb* 
lent; compressicp from the extreme rapidity of its motion; and 
therefore the phenomenon called the electric spark maybe merely a 
Hiechantcal eilcct of thib coropresskm. 

Ohsemntttun. — M. Biot's discovery' opens a large field for experi- 
ment on the gases, both for chemical purposes and the formation of 
explosive engines, which there is- soniie reason to imagine might in 
tome respects be superior to those in which gunpowder is used, and 
vexpertments in the latter way w^uld be the safest, as there would 
be less danger of the explosion bursting the instrument. Against 
M. Biot's electrical theory there is one obvious objection, namely 
tbat the electric spark drawn from one wire to another is not merely 
visii^le in its passage alone, as must be the case if it arose solely from 
the compressed air in the interval, but is also seen on the extremity 
of the one wire in a state of accumulation before it darts off to 
the other. 



Jjtoliisis cf Hornblende wkich gkGH^ reason to suppose if contain* 
Tin. By M. B, G. SAUB.-^oitr. Pkjf^ Vol, 68. 

HQtNB'f^EMii is composed of opaque brainae, more or fe$a 
elongated^ and sometToies rhomboidaL Theetkbur oftliia usijifr 



s"S6 Analysis ofllarnhlend, < 

ral is mostly of a greenish grey ; some of it is of an cmtrald green, 
cither dull or bright. 

Hornblend is found mixed with quartz^ feldspath^ jade> and 
granite. 

The orbicular rock of Olraetto, narpcd improperly the globular 
granite of Corsica f exhibits hornblend disposed in concentric beds j 
this rock is composed of balls or globes of many inched diameter^ 
formed of hornolend of a dark green> and of white fcldspatb^ 
dis|X)sed in alternate layers^ those of the feldspth are the thickest. 

This orbicular rock is very scarce ; there has been only one 
block of it found yet, which was discovered at the extzemity of 
the Gulf of Valinco> near Istria. 

There are some rocks in the Alps which resemble it ; Saussnre 
mentions that he discovered^ near the Glacier of Miage» a bare 
rock, of a beautiful black, surrounded with concentric layers, al- 
ternately black and white ; this rock appeared in detached blocks' 
of from 30 to 40 feet in diameter. M. Saussure says these rockg 
are composed of feldspath and schorl in laminas. 

The ancients employed, to make vases, columns, and tables, 
a rock which they brought from Egypt, of which the body, a 
greenish white jade, was mixed with hornblend of a dark green. 
This ibck took a beautiful polish, while that composed, ot jade 
and serpentine is not susceptible of an equal polishi because the 
latter substance is soft, and is rubbed down in the operation of 
polishing, deeper than the jade, which latter has the hardness of 
saphire. 

' The rock known by the name of the hard green of Corsica^ 
is composed of jade of a violet tinge, and hornblend in flakes 
bright, and of an emerald green, which caused M« Saussure to cali 
it by the name of Snuiragdite, » 

In the kingdom of Grenada, near the' Lake Gatte, in the 
grey tufa, among the volcanic productions of Carboneira, horn- 
blend is found crystallized in compressed hexhedral prisms, with 
trihedral and hexhedral summits, these crystals are about an inch 
long, and two or three lines thick. 

A vic5lent heat, long kept up, reduces to a cellular opaque glas« 
the varieties of hornblend of a dark green. 

N. Lampadius says, in the Journal of Gerinan Mines, that 
AVerner observed the air to become soon vitiated in those mines 
wherein there was much hornblend. This property ought no( 
to be attributed to the hornblend, because it does not form a bed 
for metals, except in the primitive mountains, and in any other 
circumstances it could have no power of making the air less pure*' 
. Very likely, Werner spoke of blend, which is a mineral of sulpha* 
rous zinc, fxom which might be exhaled, as from galena, a gats 
which would tarnish silver. Flies avoid those cabinets where 
there are many minerals exposed to the air and the light ; M. Sa^ 
never saw any flies in the cabmet of xninenls which he laid oat w* 
jring eighteen years. . ^ 



1^ hmiMtnd ti'lHck I annlyaed was Iswmnafed, nnd of a 
biackhh green colour; it was cotnpoged of aliirnen,^of iroh, -of 
cslicftreous earth, and ot" a peculiar metal lie sijbstaiiCe. I dis*^ 
tSQgaged ube alufnen by ^trioijc acid, the calcareous «aith )oi 
Saccharine acid, thb m>n by sublimation with sal ammoiiiafe; 
aad the peculiar metal by fusion. .. - 

I distilled one part of hor nblcnd with three of vitriolic acid 
three times successively, ustng irejh utntt fiadi time ; the first 
and second tin^ alum w^s produced^ coloured with a little 
iron, froJn a ley formed with the residiie ; and each time the 
liombleod lost ^ tweli^ pf its iir<^ight ; but the third time no 
fiAum was produced* 

I <^stil}ed the renjaind<*T with three ^arts of sjil atmuOfirfac, 

lerhich became jsabliiued along with the iron, which gave*it ji 

* t)eatltifBl yellqfw cplouf ; what i-emaiiied in the retort wa$ 

iblackish : by this operation the hon>blen4 lost i^ tentf^ of its 

• weight, which was the iron contained, I believe it would not 
lMt\*e re§i6tPd the action ofthe vitriolic ticid, if it had not beca 
combined with phosphoric acid, which the fcilowing ej^p^ri* 
'ibents m^Jte probable. ' 

' The black colour of wh^t wa$ left after the distillation of 
i^e sa| 'aHittiQifiac with the jiornblend, fiepri\'e4 of its alumen 
•jtnd the most of |he iron it pantaiijed, 'made mie suspect tha^ it 
'contained some other ^metallic ^bstance i to detefiaiiic tins, I 
took 4 part of it wjth which I made ^, ball fpur lines in 4ia* 
tneter, by infixing it with $ome c'omtnon glue 4 1 placed this in 
a crucible apd exoosed it to ja violent lire for half an hpur;f iftcr 
H&h I drew jt o^ i^he^ the b^lT j^hgne ip the rpidst of tlje 
•«tfr|'otin(K»g charcoal with a brigh,t grceh lighi| which I at^d- 
Ij^tcd tp some kin4 of P^^spi^oirus, 

The baW, wljieA cold, exhibited ft vitredTi§ opacjif e jmass p/ 
A grey colour, interspersed witl) bright metallic pqints, ^ 
vrbich the file made no impressiop ; 1 rrjbbcd down this vi- 
treous metaliic mass, and separated the metailic partjcl^, 
which did not in the least afrep^ a ^^ «en9^ble,^agnetic ncedre. 

Hornblend, ffoin whicj^ Qeijther the alumine uqr the iron 

were sepavated, exposed ^o thje ilrp in .^ crucible, prodWed a 

>itreoys grey cellular globule^ in which no mcto^ll^c' po^j^ts 

* could be perceived. t 

Horiiblend, deprive^ oC its alumen, and of the greatest part 
of its iron, haying been vjtrified on porcelain^ produced a grey 
«namd similar to the gla^ of tin. • , • ' 

I said that the hprnblend whicfc I used was deprivp^I on|y of 
<he greate9i part of its iron, for, h;?iving pounded in a copper 
mortar a part of the metallic i^alls obtained as described, I drew 
frditt it a lihirty-second part xjf iron by a magnetic bar : some 
f kss, being an enainel of Un of sl greenish ffpy^ t^^g ^l^Q P^* 



yenzcd m a ccippcT inortar, had aUq in ^VW^ parti<9e& vrbick 
wcrie attracted by the nu^net. • !. : . 

L da not.ab^olutely conclude fxopi tbcs(^ ani^logics, that tb^ 
^etal which constitutes a part of bornbkrif^, i$.tin ;: perhaps it 
is a semi-metal possf^^ing some s^n^ilar properties, ^hich is 
what 1 mean hereafter to investigiite, :: 

.'•■•■ " ' ' , 

■.,..'-• . • • • . • 

Mineralogical Inscription ^ fvy de Pqwif . Bi^ Jf .D a u b vissok , 

Jotir,Bkys. Vol. 58. 

FuY p^ Dome has been long celebrated in the annals of 
the philosophical >vorld : it was here that the well-known M* 
Pascal proyed the facts jelatiye.to the. weight of the air: U 
has since given Jts name to one of the French departments : 
hut, alove all, it affords to mineralogists the greatest iuterestj 
as a mountain almost lingular in its kini, and as extraoi^dinary 
in its form and position as i(i its nature.. 

T^his mountain is situated two . leagues to the wc?t of Cler-* 
ixiont, in the; midst of |he ^hi^in p^' mountain^ called Puys, 
above all w^iph it towcfs aloft, It rests upon a base of granite 
comprised between thp valley of AUJer find that of Sioulc. 
The granite is laid bare fX a sinfiU distance (rom the southern 
foot. 

Its form is almost that of a truncated cpne, of which the 
tipper part presents sopie irregularities and eminences. It is 
absolutely ibolated exec pt. oil the ngrth ^idp, where it joins 
a volcano know^ by the napie .of, the Little Puy de Dome, 
-which seems growing fropi ijs side, and is only about pne hun- 
dred and sixty yards lo^T .than it : tlie height of the Great 
Puy de Dome is about six hundred. yards above its foot, its 
lower base, is about twp thousand yatds in diameter, and its 
summit a))out five hundred yards. Its sides are inclined from 
40 to 50 deg][cc9 to the horizon \ the western side is the most 
Steep, ... ' . . 

The sides and top are.jpoyeied with a thick herbage; the rock 
does not penetrate through this herba^eg\|s covering, but in 
pne vertical streak on the southern side, and in some places \n 
the upper parts towards the west, where it forms some excres- 
cences like tumours j the surface or level whi9h terminates the 
mountaiui presents some eminences and little cayitic's, and. bears 
toward*> th** northern part a sort of head, which forms its sum- 
mit. The mountain viewed (rom the plaio^. at the Clermont 
side, appc ars t< imi.nated by a convex top ; it may be ascended 
by two ways, one at t.he south, ^loiig the streak of rocks h^fo^e 
mentioped ; |he other way js at the east side; and first leads to 
the top of Little Puy-de-Domc, and from ^hcncc by the pgyth of 
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Otasrottse; t»c0d aloi^tke n6rtber»«side to tho^iiiifiiAit of the 
the Great Pay : it is by those ways that the herds oi- •'Co\f6^are 
ilnveii up which ^o fb pasture pii its u^t>^ surf^cei. • 

Wherever the rock i^ uncbyeired it ^appearso^ a {Korphyreti^ 
Vtriicturey that is to ^y^ as^to its principal mte/'in- every paA 
SDf which ciystals. are tpttnd i«t(']isp^irs^d<^^oiy iini^.m)y. Thl^ 
mass has no resemblance to any mineral. substaifCesiwhi^h I 
have 6(3en out of Auv^gne tvit sdt^s^djSattsfiiUfo when he «aW 
it: it appears composed of thesam^ elements as. leldspath^ hist 
.United iff a conftised tnanneri . «> *^ > ' • * 

Its chief "Colour ts a) wbitigh' gi^y, soipcKimea it h^ja- blackish 
'.ftffpearancc, aiid at other tim^ though -! rarely /-it^assumes a 

yeilow and ev^n a blue tint*. ' -. 

•It is inaineirphotts masseS'Whidi do liot«8he% any tendency 
to regular division or stratification. » 

Its frttctore iS'rough,r<»ftr(hy> and M^ly ^Vra« 

Its handness varie»: dkc black varieties caiinot be indented 
with a knife s in others the hardness^is sodiminished, that it is 
almost iiiablc^ 

' Its speciAc gravity is fi^om twice and a Quarter to twice and 
e.halfthait of water. ., * .i 

Exposed to the action of the blow-^ipe» it fus^ readily into a 
grey enatnel. < 

Most of the varieties^ which I h^tvQ secn^ absorb Watet^ with 
a slight hissing noise^ ; • . » a 

The black varieties are tlie most ir^om^aCt^ the most hard» the 
most weightyv'and the most even in their fracture& ' ' 

The ihass coiitains many crystals^ namely c 

1st. Ajlany crystals of feldspathof a whitish grey, almost 
always incbniplete in their form ; thev appear sometimes hexe- 
llral prisms, having -two opposite ^des lasger than the rest, and 
terminated at each extremity by two facets placed over the an- 
gles comprised by the 4iarroUrest sides of the piism ; one of 
.these facets is commonly larger than the other. They have ^ut 
little brightness, arc of a vitreous fracturr^ their laminseare not 
always smobth, but, as it were, crossed by little tibrcs running 
lei^hwise, which render them rough to the touch. They are 
sometimes transparent, at other times dpaaue. Exposed to the 
• blow-pipe, they readily fuse into a white (Wmel. 

2d. It contains scales of mica of a reddish brown, and sorhei* 
. times blackish, and in a few instan^e^ of a pearly white. Tli^^ 
form hexagonal lamiufe which aire sometimes the third of m 
inch in diameter, aiKkHira very shining. > . 

3d. Some little acfcula^ cry8tal9X>f basaltic ^^ amphiboW^ 
• 4th. Some black grains, which are either amphibola or 
aiigtte. . I 

i obsenftd that it was in the black varieties, that amphiboU 

A A 2^ 
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The sidcs^ tf iotoe ^ Ike iBaftflfOi in tka Piri^ d^ Done ale 
ISowteid ia Miiie pi»ee» wilb * «nMit «l«pic(}ular ifon : this mine^ 
til appcsn \n Utile b^ngooai hmmm^ wbick fonn octofaedboMi 
4lime itre jJtiM a«4 ^^9 ^*^ *<^ (BOOiyoM^littfe cells iiy tkcir 

. t\it mtt*^ sock it wijr «iil)ject li> bt ^ccooqmMl 1^ tht 
tctioik Dt' ike ^w o iyh ctt » cljncll riL Ike sock» cC tbe moiiii* 
tain, which are uncovered, ar^ beiSanr^ci 4ecil u their sttffaor, 
inablf » aai 4»fiei ecMfa|r<. The «iMrtk wUck k fonuaihy ikeir 
decotatwcitiML ifl af a diity yeyowsk ftcy^ aiid is eonqposed «f 
pulverulent particles, which. do not Iccni Mkely la foim » fia«lc 
'^fiA watefi laitoiii^pklce^it k«» » Uaeitb mmI dntfeoos ap* 
peara^cc. ' . . ; 

Towards the kottoi*^, al tbe $0flAein aidc^.l leaad dcladied 
fnsplentSy wjLi«k eiihtbited spheracal eavHks, ]idBe btibkles; 
dicy were tigbtj acMlacouSy^ i^vg^ to the touck^ and m^mcdk to 
boar appeartoces of the action of fire ;. but whe^er ike^ were 
fctnied by the ^aiae .iKiusi; whickt pioAiced tke aiovnUia it*- 
self, or by the iire9 of some surrounding Yokanoca^ ckxs ftuit 
apfwar. 

Finally, on the sides of the mountain are found soin frfi pa gm eaito 
c£ granis^f. aSr wett aa pcrph)H7r ^ « black aukttaaee aad a^pa^ 
rently of volcanic origin, and of a very teaacicua basAlt^ wtuaii 
iM)filtobia4ain« Unlefmiuaofeliviae^aadwfai^blbitiid aho in 
great quantities, at Ike sotttk-^eaat part cf tbe roouattum. Tkcatf 
Substances are evidenllji di^K^eni kom ikoec of the Puy> and 
probably eame fraia th^^kipidaiion of 4 saidl cbopelifrkicb 
>n^as oace ea the s«HnBut* 8ome nokaaic seorift wkichmfe ott 
the ODftbei^i dacUvity^ wore probably Ihi9wn tlnare ky Ike Litlie 

Sm^H k ike Gflsat Vwgi de Dime ; ia seeing Ihb cokMSid aite 
laise itn maiestic bead ahove M the taM^ualBias of the couali^, 
Mvilhaul kftviilg atiy resesaUiHiGe tta them in lis €««npbtieilt 
parts, upon a hose of adiflerent aatimv wkete ie seens pladed 
kf enchantment, the observer natttraHy kuluitfes what eaaee 
has piiddttced it, aiul,. for want ^ ikcts^ hazarda ceujeettti«8# 
Guettard considered it as goanite fused.ia its bed ; Saaasafe as 
-a rock wibk. tt base of eartky Iridspatk aiigktly caboined by 
aabterzaacoiis Arcs ; Messies, Monlasiei!, and Dolaaulcu tkougkv 
tkaiLit was raked bgr Tckaafc stetion in Ike state in wkieh- ate 
see it, and by a sort .of aMuawscence ;, finallyv LeapaUi ^ 
Buch: fk6«|i;^ that i# maa a jB;snBile ckaaged into a porphyry 
by tke iction of lorae va|^aoc eitkev of water cv an acid» 
which at the same time by its expansive force raised thia 
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i » Bj'tli'eaie. cotttradictwy opinions beiag aasiired of the little 
fuccess any new conjecture of the.oiigin oi' this niountaiA 
;()e^)d havie^ I httvo conlirtcd mjr sttidjr solely to its structure^ 
and only.obserye, that it» iniis9 h^ t grelit analogy to that af 
j^liiunt Qr^ tad thtt perh^w the oii^ of Ihe one is not en- 
Wldeftei^at c^ t^At of Iha othor^ 
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MANUFACTURES. 

» - » 

.Geoiogkal Ob&ercaiums^ profting the mciint ckmfhmatioA of tAe 
Sea above the smndts j^ the Mfnmtmns of Vttn Dknm^9 
Laud^ New Holkftdy md the Inland ^ Timor. By M, 
P £K0 y .'-'Jow, . de Fkjf*. Vol. 59. 

^ •Os fi of the most incontestable results of modern geok>^<ml 
observatioiii^ 'is the certainty that, the oCcan at some remote 
l^riod was^ elevated far above it» present*level : the proofs <>f 
this fact are as numerous as they are evident: they appear 
jtri4(ing]y in many different parts of the new continent : and, 
.lately, M. Humboldt has communicated some of the most in- 
teresting relative to Now Holland and Van Dieman's Land, 
"which not having been bi fore known, left a deticiiiicy of provif 
that would prevent a rigorous naturalist from allowing the 
universAiity of the ancient dominion of the toccan, notwith« 
.^landing the existemee of the most favourable analogy. This 
objection is now removed^ on Vaai DicmaA's Land, m mai^ 
parts of New Holland, on the mountains of Timor, I have oh* 
served every where those estimable relics which are indo- 
bitable evidences of the revolutions of nature. In Van Did-* 
/jaan's Land, near the bottom of the North lliver, at six or scvem 
h^uidred fee,t above the level of the sea, I observed great masses 
of petrified shells,, all belonging to the genus lime o§ Lamark, 
and forming a species, to which 1 could perceive no aaalogir 
liviAg i» the same place. 

- On mai^ parts^of the eastern coast of t^e Isle of Mari»may 
Wobaiirv€fd regular horizontal beds of a secies of stone fomscQ 
of shells of a whitish colour lying on granite rock, froitf four to 
■fivehundvGd ieot above the level of the sea. 
.; At ^e l^le ef Kangaroos, &t those of St. Peter and St, 
mwkA^ a&d o» die part of the continent ^f(i^mog to thcfeft^ 
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'there aire always similar appearances^ alwa^^ reUel ttjf0Sttt^^ 
•bells, at greater or lesser elevations. ; 

Vancouver and Menzies also observed th^. fiaifie In King 
George's Bay, and here I also saw some fragittents of them. 

In the excursion which ray colleague M. Bailly made into 
the interior of New Holland, in going up along the ^wan Rive#y 
for the distance of twenty leagues, he every where found the soil ' 
bf the country covered with a quartose sand mixed with the re** 
mains of shells^ 

At Sea-dog Bay this circumstance appeared m the inost de-' 
cided manner ; the entire substance of the barren islands of 
Borre and of Dirck-Hartog is formed o£ d concretion, some* 
tinns reddish, sometimes whitish> ^lled with diffeitet kinds ^ 
shells* 

This composition is still more striking at Timor 5 at the 
summit of its mountain^f at more than fifteen or eighteen hUn«^ 
dred feet above the level of the sea, are to be found vast num- 
bers of incrusted shells in the hiidst of masses of madrepore ; 
the greatest part of these shells are in a sflicious state, and some 
ctill calcareous are more or less friable; some of these shells 
are of a monstrous size : all my associates, as well as I, bav^ 
seen many of them four or five feet long : one was so large that 
it was used as a trough for five or six pigs, and another in the 
Dutch fort served the soldiers of the garrison to wash .thefr 
linen in. These shells were evidently of the spedes Hippope 
and Tridacne of M, Lamark, and much resemble smaller ones 
of the same sort, containing the living fish, f6und on 'the shor^ 

• at the foot of the mountains. There were also many kinds of 
xoophites alive on the shore that appeared very similar to those 
which composed the mountains of this part of the island; 

Zoophites ohserced at great heights above the Sea* 

From the most southern extremity of the oriental hemi* 

sphere to the middle of the equatorial regi<jns, at elevatioiis 

more or less great, arc to be found petrified shells eithbr plaiii 

-or incrusted ; but the Solid Zoophites, of which I am going 

• to make mention, are not to be met with to so great an extent. 
♦I could never perceive any great quantity of them beyond thd 

Airty^fourth degree south, and it does not appear that any 
voyager has ot)served them beyond this point, or the same de- 
gree north. 

Spread round <he whole earth, it is in the bosom of the 
warmest seas that this innumerable race of animals seem to 
^Imve fixed their habitation and their empire; it. is in this. lest 
sone that they have raised exclusively those extensive reefir, 
those numerous isles, those vast archipelagos which are the 
Jirodigious mbnutnents of their power. All the Society isles, 
Maitea^Tongatabou, Eona, Anamooka^ and tilie Isle of Tortcc 
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in t\u: Pacific Ocean, New Galeci<^ia, thi:! klatids of Chains, 
Vethuroa, Tionkca^ ;he isle^ Paliser, 'I'upai, aod MoopclK?a^ 
the Ihle of CocoSi^ that of PineS) Norfolk hland, Howe Iskind^ 
the Isle of Palmerstoto, most of the New 1 iobrideSy the archi- 
pelago of the Friendly Islands, the Islea)f Bougainville, many 
parts of New Guinea^ all the islands off the oastera coast of 
New Hollaod, the iormidahle labyrinth of islands which wdS 
«o nearly iatal to the ship of Captain Cook, and that of Bou* 
gainville; ina word, all those innumerable islands which ai^ 
, scattered over the great Equinoctial Ocean, seem, some en^ 
•tirely, others in part, to haVe been the work oi those feeble 
animals. All the. accounts of the voyagers who have parsed 
through those seas, are filled with expressions of the terrors 
ivhich their labours have occasioned : almost all have en- 
countered the greatest dangers in the midst of thr^se reels which 
tkey have. raised from the bottom of the sea to its surface; andh 
Onost probably the unfortunate navigator, whose loss all Europe 
laments, (Perouse) was one of their numerous victims. 

** The danger which they occasion," says M. de Labillard^ 
^' is SQ much tlie more formidable, as they form mounds of , 
rock, covered by the *ivaves, which cannot be perceived bnt 
at a very small distance. If a calm comes on, and the vend 
^ is drawn among them by the current, its loss is aUnost 
*^ inevitable, it is in vain to try to save it 4>y thixmng out 
#« the ai)chor ; it cannot reach the bottom, even wUea quite 
f* close to those walls of coral, which rise perpeadicularijr 
^^ from the depths of the ocean. These fabrications of the 
'< polypi, whose continuat increase obstruct more and more 
^ the bosom of the sea, may j.ustiy cause terror to navigators ; 
** and many shallows which still afford a passage will, crc long^ 
'* become the most dancrorous banks/' 

At King George's Bay, in De Nuyt'a Land, these animaW 
arc first seen to assume tht^t grand character which they c?> 
iubit in the' equinoctial regions. 1 have not been able to 
examine this place sufficiently, and only picked up .some 
Iragments of zoophitcs from the earth here and there; but 
Vancouver and Menzies were more fortunate, and the acceunts 
which they give are extremely interesting both in themselves 
and for the inferences which may be drawfi from them: Van-. 
4:ouve]t writes as follows — 

^' I'he country is principally formed of Goral, and it seems 
^^ Uiat.its elevation above the sea is of a modern date, for 
^* not only the shores and the batiks which extend along the 
coast are composed of coral, as our sounding leads have 
always brought it up, but we found it also on the tops of 
** the highest hills up which we ascended, particularly on the 
^* summit of Bald Head, which is of that height that one can 
'' see twdve or iburteen leagues distance &pm it. The coral here 
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*} wa$ in iU primitive ttate, e&peei^Uy in one plalii df jobovt 
1^ eight acresy which did not produce the least herbage iwom 
*^ the white »and wi|h which it was covered ;, but there nam 
♦' from it br€iw:k^s qJ c^^l exactly similar, to those which the 

V hedi» of the $ame suhstaoce fxbibit beneath the sur&ce of 

V the ses^ with ramifications of different thickne«si?8 from fivf 

V inches to half an inch in circumference, Many of these 
-^ plains of coral are here U> he met with, on which are ^ he 
^^ lound aUo groat quantities of sea flhelb, somo perfect aadt 
^> adhering to the eordi, and others ia different states of dis^ 
^* solution. The coral itself is more or less friable, the ex^ 
f ^ iremities o( the hr^nches^ some of which were lour feet hi^ 
'* above the «and, were (easily reduced to powder. The parts 
i^ near or beneath the surface rcquiit;d some force to detach 

>* th^m from the rock, from which they seeiiled to grow,; I 
I' h^ve seen coral in many places at ^ distaiice from the sea.; 
f\. but never before tbund ^n;y so high abowe the sea, or ia «o 
*' perfect a state/* 

: This is, without doubt, one of the most cfirious facts of 
tills kind, and the most important to verify and study accn- 
cately« Can it then be believed that th^ two.vessp\s of our 
te:speditipn, the Gecgrffplte and t the Ca^arinaf retmaintA^fOr 
almost a month at anchor in this very King-Geoiwc^^ Bay, .in* a 
jnai^ner at the vei^ foot of .^ount Bald Head bo imesestii^ to 
tsxamine, without any of this thraeinattiralists, who. were tibeti 
Inboard these vessels, being permitted ita go ashore^ • . 

Happily the great island i of jTinipr presented a :fiehal moro 
ys^t aud importaAt still for observations on ^bophijbes ^ t)iei^ 
,Q¥iery thing attests their po^yer ^p4 ^^^ revolutions operated by 
.th^m in nature^. Tl^ey are found on the suijruaaits ^ the moi^t 
lofty mountains in the vicinity of Coupaag ;- in the deepest 
.lexcavations, in the most extensivie caverns, they exhibit them- 
selves .in the most unequivooal ■ manner. In the very dan- 
gerous and difficult excursion which my iiidnd Lesueur and I 
made to Olinama, we observed every whera the same compel 
sition, at Oba, Lassiana, Meniki, Noebaki, Obelh), Olinama. 
At this last place we found ourselves opposite the great chain 
;of mountains of Anmfoa and Fatelou, of which the opposite 
side is uninhabitable oh account of tlie enormous quantify 
of crocodiles which live in the marshes of this part of the 
coast ; all this vast .ojicioslLro^ which lower^ over this part of 
Timor, is entirely composed of madrepore mateiials. From 
Oeiyia as £ur as Pacoula all ia calcareous ; the inh^Lbitants say, 
and the Dutch unaaiin^Misly cofiiirm ibis fact. 

It is not sok^ly in the dead state that the B00f>hite8 at Timor 

. ex cite admiration and * interest ; still living they occupy the 

whole of the bottom of tha sea ; in all parts of tht Bay of 

BabajQ.they raise up isk&and reefs» . Tha Mandr'^^f Turtles 
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(iteaPoulii), that pt Birds (Bourou Poiilu) that of Apes (Code 
Ifoulu) are exclusively their work* The long moles of reeft 
which depart off from Siihao Point more iahd more Ooiitradt the 
entrance of the bay at this t)laceA They render the coast of 
Fatoumc and Souiama inacceisslble ; baiiks foniled of their 
fragmmts accumulate every whore* At the coast of Osapa 
one' niay walk at low Water over thtree quarters of a league of 
the shore from- the land abandoned by the tide* H re at 
case may te enjoyed the marvellous spectacle ot thiilions of* 
these animalcules occupied incessantly iti the formatioii of 
those rocks over which one walks ; all the different species 
of them are assembled at the feet of the observer ; they present 
all around hiih their singular and fantastical forms^ The 
different tapdificationis of their coloulw, of the ir organisation^ 
of their structure, excite in succession curijsily and feflec* 
tion ; and when they are examined with a powerful micro* 
Scope, it is difficult to conceive hoW those feeble insects, with 
means in appearance so very small, CoUld raise from the depths 
of the ocean those Vast chains of mountains Which are pro* 
tracted over the surface of the islaiid, and which seeih to Com-», 
pose its entire substance* Tinior appear^ to be olie of the best 
places for examining the naturie of thoSC intei*esfing animals : 
the calmness of the sea, its high temperature, the nature of the 
shore which is passable to great distances out at low water, 
as before observed, with water scarcely knee-deep 5 the pro- 
digious number of those animals, their variety, all are favour* 
Able for researches of this kind. The small depth Of water 
{Permits their contraction aftid their greatest expansion to be 
Easily seen \^ there the progress of their increase and its ter- 
mination may be observed ; in a WOfd there Is no doubt that 
iin examination of this nature, undertaken by some skilful 
naturalists^ would contribute in the most effectual manner 
to the advancement of this branch of natural history, so little 
known^ and of which the knowledge is so valuable. 

We have seen those 2oophit(S, both petrified and living 
stationed in every part of that zone of the globe comprisea 
bctw>een 34 degrees north and south, roughen the sea with 
reefs, form new islands, enlarge the ancient ones, and every 
where augment the land at the expence of the waters ; we bavo 
seen their ancient works railed Q'bove the sea, towering to vast 
heights above their present level, '1 his last phenomenon de- 
serves some farther consideration. A double questiojv presents 
itself here, Were those madrepore mountains elevated from th^ 
sea,, or did the sea subside from them } In the ifrst case we 
cannot conceive any other cause capable of raising such im« 
mense masses, but violent and multiplied volcanic eruptions. 

But, independent of many other reasons which are in 
opposition to a cause of this kind, we Wfll ka«w that thesis 
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great cbnyulslons of nature always leave after them indelibly 
ixzxxsk of the disorder and destruction which exclusively charac- 
terise thenl. But nothing of this kind appears in the Madrepore 
regions. I allude to the regular forms and gradual degradation 
of these animal concretiotis in the island of Timor, which are the 

Sicture and the effect of the calm of nature. I have related 
je excellent observations of Vancouver, which are alone suf- 
ficient to demonstrate how gentle the cause must have been 
'^'hich left these branching madrepores uncovered, whetlier its 
iction was gradual and slow, or rapid and instantaneous. La- 
tillardiere has made similar observations. The two Forsteis 
also report the most valuable facts on this head. And, finally, 
M. D. Fleurieu himself, after having related the opinion of 
fhe two English naturalists, thus expresses himself: " By which 
*' of our common systems can we account for the origin of 
'' that prodigiotis number of little islands, either scattered, 
** formed in groupes, or united like those of the Archipelago^ 
*' which, after the inost exact examination, appear to be still on 
** the increase ; these isles are met with fifteen hundred leagues 
'^ from the continent and from the great islands, in the midst 
** of a sea the depth of which the lead of the navigator could 
** never fathom. The attentive eye of the enlightened obser\'er 
" can discover nothing in those low isles wlj^ch attests thean- 
'* cient existence, the remains, or the traces of volcanos ex- 
** tinguished, or buried beneath the sea; nothing which ex- 
f* hibits a picture of ruins ; nothing, finally, which can indicate 
** that they are the effect of any convulsion of the earth ; every 
'* thing announces, on the contrary, that they are' the work of 
'* ages ; that this work is still continued, that it must occa- 
" aion a gradual increase to Ithem, but that a long succession 
'* of time is necessary to render this increase visible." Thus 
then the unanimous opinion of all observers, in repcllfng the opi- 
nion of their being of volcanic origin, overturns every idea that 
theland' here could have elevated itself above the level of the 
sea. It follows as an immediate consequence from this, that 
it must have been the sea which has subsided below its ancient 
level. 

Ofd^rent Species of Tncrt/Atafiam, ^mS'fhrficuhrly of fhe ^^ 
ctusted Shells icMch are found in parts of New MoUand. 

The most irregular and curious incrustations are found in 
abundance on the coasts of the isle of Kangaroos, on those of 
St. Peter and St. Francis, and on the shore of the inimense 
fcay of Sea-dogs. There the trunks of shrubs are found entire- 
ly covered with a calcareous crust ; in other places are heaped 
up branches of trees, roots, shells, zoophiles, the bones of ani- 
{ziak, the excrements of quadrupeds, all concealed by a similar 
covering. As the unfortunate Riche elegantly observed, on a 
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idmilar occasion : '' One would be tempted to believe that a 
second Perseus had carried the head of Medusa along tbosQ 
<lxstant shores/' ^ ' 

At the sight of so ipany curious singularities, a desire to 
know the cause of them naturally occurs ; and this is apparent 
in the nature of the particular kind of sand which is to be 
fonnd on the co^ts, which I shall here explain. The nume^<* 
ous shells which are produced in those seas, rolled inpessantly; 
by the action of the waives on the neighbouring shores, are by 
them broken into very minute fragments, \vnich, becoming 
ftjjxed with the quartose sand which is found at the brink ^ 
Ihe sea, Speedily constitutes with it the principle of calcareous 
cement of a superior quality. In examining with c^re these 
]i)9,teriaU one is tempted to suppose that Mr, Higgins, in his 
Excellent memoirs on calcareous cements, had arawn this 
secret from ns^ture: in effect the propositions which he has 
meptioned as beipg capable of forming the most solid combina- 
tions, that is to say, one part of lime and seven parts of quar* 
tose sand, are those which nature seems to have adopted for this 
dement. 

Whatever njay be its particular composition, it is the only 
cause of those remarkable incrustations of which I have spoken^ 
Oil the coast it soon incrusts all bodies which come within its 
influence ; shells, pebbles, ;50ophites, all are cemented together 
By it : the observer sees, as it were, formed under his eyes, the 
brescias and pudding-stones, of which the neighbouring rocks 
are composed. This active matter, transported by the winds^ 
deposits itself on the neighbouring shnibs ; at first it is only a^ 
light dust, but it soon solidifies itself around the trunk which 
itencloscs ; from this moment the piode of nutrition of the 
vegetable alters ; it soon languishes, and, though still living, it 
experiences a sort of general petrifaction. 1 have brought back 
many specimens of this sort, and would have brought many 
more, if the difficulty of transporting them had not prevented 
me. 

What is the most extraordinary circumstance m this wjork of 
nature is, the celerity with which this species of metamorphose 
is effected, I have reason to believe, fi;om my own observa- 
tion, that in a month after it is thrown up on the shore a shell 
is no longer to be known. The force of the sun's rays, the 
vivacity of the light reflected by the white sands of the coa^t, 
are sufficient, with the water of the sea, to take from it all 
colour, and disorganise it in such a manner,* that in the midst 
of the calcareous bed which surrounds it, the most experienced 
eve might mistake it, and rank it with the class of shells the 
most ancJently petrified. From the different specimens of these 
kinds pf alterations which I have exhibited, it may be judged 
^ow easy these mistakes, ^e, and how impossible it is to ass)^ 
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to most shells any character proper to distinguish those tnicly 
fossile. 



. Ohsercationg, — It is greatly to b* hoped. that M, Peron's 
strenuous recommendation ot the zoophile polypi to the a.tten« 
^on of the naturalists will bave its proper effect ; and that some 
of them will undertake that examination of their nature and 
liabits which he advises, for which no place could be more 
proper than that he has pointed out. Thi$ examination may 
be of much more consequence to mankind than mer<^y to com-* 
plete an article in natural history, and give accuracy of detail, 
lor classification, to those who content themselves with names 
and catalogues, 

A carrful study of the nature of any animal enables a judi- 
cious observer .to direct their labours as he pleases. This do« 
9iinion of man over the inferior creation has no limits that are 
as yet known ; wherever the experiment has been made it has 
been uniformly successful. Beasts, birds, and insects, are alike 
subject to it ; and there is no reason in nature why the same 
attention which has enabled man to direct the labour of bees 
(an animal apparently of the most refractory disposition) so 
.4iat they shall form their combs in what position or place he 
chooses, should not be equally successful with the mild, un-t 
resisting polypi. In fact their habits seem, in some instances, 
the most favourable that could be desired for the important 
use which might be made of them, that shall now be men* 
tioned ; and for which purpose little more is wanting but to 
£nd out what circumstances induce them to continue their 
labours in one direction more than another, and to end them 
abruptly after extending them to a certain distance. 

The polypi are observed to construct those rocks, which 
form their habitation and defence, mostly perpendicularly from 
the bottom of the sca^ so that oftentimes a great depth of water 
is found close to them, and to run them out in long narrow 
courses, which fprm reefs of vast length and- little comparative 
breadth. It js impossible to conceive any two propensities 
which they could have more favourable than those to the con-* 
struction of piers, moles, and other defences for shipping ; or 
to imagine a more desirable use to which to apply any natural 
power. 

To effect this purpose, the principal cUflficulty is to discover a 
jnethod of stopping their labours at pleasure, at least as far as 
regar^Js direction, "If the method of doing this should not appear 
evident, though it is most likely it will, from a more paVticulair 
knpwledge of their nature, it is, however, extremely probable 
that there are certain minerals, or perhaps even vegetable 
substances, which, lowered down on those parts of the bottom 
pf the i^a where it was desired their labours might terminate| 
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should at once have the proposed effect. Poor copper pre, 
or cupreous pyrites, which is to be had in abundance, in many 
places for the labour of removing it, is extremely likely to pro* 
duce this end, as all worms remove from it with precipitation, 
and a few tons of it might be sufficient for a great extent. As 
to making them work *where required, nothing more seems 
necessary than to deposit a foundation of fragments of madre- 
pore, full of the living insects, pf sufficient size and weight to 
maintain their position for a time against the waves ; these the 
insects would soon unite into a solid mass, and erect on it a 
iabric more durable than the most boasted works of man. 

By this method harbours might not only be improved into 
any desired shape or form, but new ports might actually be 
created, of the most perfect design for safety, where none at 
present exist, and this in the whole of the great extent of 68 de- 
grees adjoining the equator, which comprehends full one half 
of the nav^able seas of our globe. Thus also islands might be 
united by causeways run from one to the other, and even new 
islands framed ; and in this manner the very- circumstancf; 
which now occasions the greatest dangers to navigators, as ejc- 
plained in the. foregoing paper, might be converted into a means 
pf safety for them, and permanent defence against the violenco^^ 
of the ocean. 

And as fire, as well as the othcjr powerful elements >of 
nature, though most destructive when unrestrained, are our 
most serviceable agents when properly managed, so this opera- 
tion of nature, so potent from its extent and magnitude, though 
now frequently productive of michicf and terror, may be here- 
after rendered the parent of safety and benefit alone ; and those 
new countries which are by its means raised from the bottom 
of the ocean for mankind, instead of being as now, for the most 
part nearly inaccessible, may, at some future period, afford 
multiplied refuge and protection; to the mariner from those 
tempests which they now 'arm with aggfavated tt^ror. 

The part of the globe where this great operation oif nature 
takes place, seems chosen by divine wisdom in the most favour* 
able manner for man, not only in producing those new islands 
and countries for his residence, in climates extremely friendly 
to his support and salubrity, but even as it regards geological 
arrangement ; for had those vast masses of matter been pro- 
duced in the extra-tropical southern latitudes exclusively, and 
all this prodigious weight been accumulated at the southera 
pole, while the seas, and of course ponderous matter, dimi- 
nished near the equator, there can be no doubt but it must 
considerably have altered the balance of the earth, and of course 
its-position with regard to the sun ; for the south pole, in con* 
sequence of the access of matter, would then be more attracted' 
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hy the sun than the north pole, which might have surli 39 
effect in altering the climate of the globe that the finest parts 
of Europe might experience all the rigours of Lapland, and 
mountains of ice exalt their barren tops where now are X6 be 
found the most fertile plains, abounding equally in inhabitants 
and every thing necessary for their support. But the only . 
effect which an addition of weight can have in the part of the 
globe where this accumulation of matter actually takes place, 
is to alter, in a very small degree, after a great lapse of yfears,, 
the time of the earth's diurnal revolution round its axis» 

The part of this paper which relates to the petrifactions, 
or incrustations, formed on various matters, in the places' 
and situations mentioned, is also worthy of attention, as some 
useful hints may be drawn from it relative to the formation 
of cements : perhaps a method might thence occur of form- 
iiig lime with less heat than is at present used, and that the 
sfa water might be found to have a beneficial effect in makin* 
it coalesce with other substances. Much might be learned 
on this head from other petrifacrtions, formed elsewhere in 
similar situations, though in a different manner ; some very 
lomarkable of this kind are to be found on the coast of Dublm 
Bay, near Dunleary, where not only the gravel of large 
• masses, which have fallen into the sea from the adjaeent 
cliffs, is united into a solid rock, bwt the very vegetable 
mold which forms part of them, is petrified equally hard, 
while in colour and shape it preserves still a perfect resem- 
blance to that above it, of which it once formed a part, 
and which is equally soft and friable as any elsewhere. This 
petrifaction is the more remarkable as there is no lime to 
be found near it, nor does any accumulation of shells take 
place on the coast: the stone of the neighbourhood is a 
iard giey gi^anite, but lead ore and other minerals are . 
found at no great distance, and manganese has been dis- 
covered at low water jn many plac^ at the other side of 
the bay ; this last, if the veins of it reach across, may per- 
haps have some influence in prbducias; this effect. ' 

It is to be hoped, however, that hereafter the real cause of 
this singular petrifaction may be better known ; no where are 
to be found gentlemen better qualified to investigate any mine- 
ralogical question than in its vicinity; and perhaps this ac- 
count of it may excite some of them to undertake the exami-. 
nation of this substance. 

If a conjecture may be hazardc^d on this matter,, there is 
probably some union takes place between the lipie which is- 
always found dissolved in sea water, (mostly in coxjibinatiou 
with muriatic acid), and some mineral, with which the soil i^. 
impregnated ; which is imagined, to be manganese, both be- 
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iaxisc tliat species of lime which contains manganese is known 
to set hard under water, and that veins of this latter mineral 
are found in the same bay, as Lefoh; observed. 

Of a Meteoric Stone -whtthfiU in the vicinity of Sigenay i^ Arrtf^ 
gau, 'in the ytar 1785, iand on this Species qfSt&riB in genzrcL « 

% M. PROusT,-^o«r. Vhfs, Vol, 6o. 

Vbuy fe'w at th<i present time have any doubt that stones 
have fallen from the atmosphere on different parts of the earths 
Antiquity has handed down to us accounts of this fact having 
often happened, and the ensuing ages have also recorded in 
their annals the periods and authenticated circumstances of 
many Similar occurrences. In our days there have been col- 
lected in the East Indies, in America, in England, Scotland, 
France, Italy, and Hungary, many of those stones and mine- 
rals whicii are called meteoric ^ and, that there may be nothinj 
wanting to give conviction to those who refuse their assent to 
the united testimony of ages, nature seems to have expressly 
directed thefVeqifent repetition of this astonishing phenomenon* 
Very lately (in May, 1805,) at L'Aigle, in Normandy, a 
shower of these stones covered an txtent of three quarters of a 
league long and half a league broad : and the National In- 
iStitute immediately appointed a , commissi oi^er to examine, on 
the spot, the circumstances of this event, and to bring back 
specimens of the stones to Paris. 

^'ThiT president of the Royal Society at London, and other 
l^ergons^vho preserved meteoric stones in their cabinets, sent 
pcfttions -of them td Mr. Howard, a member of that society, to 
analyse them, and class them according to the constituent 
pfincipies which he might discover in them. 

But how great was the astonishment of this chemist, when he 
-perceived thfit those stents which had fallen on parts of the 
carth^feo fdr distant as Borneo in India, Scotland, Portugal, and' 
Ita.ly, were nevertheless composed of elements perfectly alike, 
With some small difference only in their proportions, and that 
to a singularity so unexpected they joined that of each con- 
taining, t^ithout exception, a portion of iron alloyed with 
nickel ; a species of . combination which the customary con- 
struction' of every part of the earth, with which we are ac- 
quainted, excludes from being met with among the minerals 
it encloses. 

The identity of these stones was confirmed, after the labout^ 
of Howard, by those of Vauquelin, who multiplied the prooft 
by finding in all the same elements, the same mode of cpmbi'^ 
tuition, and the s&me characters. * 
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An agreement so extraordinary between ttfie stones, And 
also bet\yccn. the meteoric phenomena which accJompaniefl 
their fall, led all the philosophers to suppose that bodies lorlhed 
of the same materials, and endowed with the same properties,' 
must have a common origin. But what is that origin ? D<> 
they btlong to the (arth on which they are thrown ? Are they 
the produce of the atmosphere from, whence they have fallen t 
Or, nave they been exploded from the volcanoes of the moon^as 
far as otir gh^be? These are questions which still furnish 
matter of argument to all the naturalists of Europe* 

The Cabinet of Madrid possesses also one of these stoned 
tince the year 1773. His excellency the minister of state^ 
persuaded that he ought to concur with all others in endea- 
To\iring to throw light on a fact .of natural history so surpri- 
sing, had the goodness to yield to my request of permitting it . 
to be analysed. This stone of Sigena proves that an individual 
©f this wonderful family fell in Spain only to multiply, by the 
identity of its elements with the others, the proofs of a phe- 
xvomenon of which our reason has so long disputed the possi* 
birity. 

. We here ^copy the letter of the Captain-General of Sara- 
gossa who sent this stone to Don Manuel de Roda, Minister of 
State.. 

Letter^ . 

** They speak in this town of an extraordinary event which 
'* happened, the l/th of November last, in a cultivated tield at 
•' Sena, a village belonging to the district of Sigena. 

" The heavens being perfectly calm, about mid-day a noise 
*' was heard like an explosion of artillery, which was repeatecj 
** three times in succession, and which was followed by the fall 
" of a stcno, which weighed nine pounds one ounce, at a small 

distance from two labourers-. One of them approached it, 

but the strong scent which it exhaled stopped him for a mo- 
" ment. He again re turned' to it, took it up with his spade, 
^ ** and waited till it was sufficiently cool to be carried to the 
" village, where he deposited it with the Cure. 

Information from the place where it fell, and from the 

neighbouring parts, concurred in stating, that the noise and 
" fall of the stone was not accompanied cither with a storm or 

with liahtnins:." 

To unite in one place all that is now known relative to stones 
fallen in Spain, v/e here add a copy of the letter of the Bache* 
lor Cibdadreal, relative to those which fell near the village of 
Roa, in the neighbourhood of Burgos, in the year l^SS. 

*' T he king, Don Juan, and his court, bein^ engaged in hunt- 
" inn, near the village of Roa, the si;n became hidden behind 
** fv'hite clouds^ and there was seen to fall from the air grey atid 
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^,blacki8K stones, of a siae so considerable, -that they caused' . 
^* the greatest surprise* , J , ; 

" After the space of .anhour^ during which this phertfMiienon 
** lasted^ the sun re-appeared, and thw falconers mounting their 
** horses immediately rode off to the place, which was not mor<5 . 
** than half a league distant* They brought back word to the 
*' king, that the whole field /where 'they were, was so covered 
•* with stones of all sifijes that' the- eakh'^could not be seen. 

** The- king wished- to go to the $pot ; b(it his court prevented - 
*' him, by remarking that a' place which h*(*aveh had "chosen for 
"the' scene of its operations might nut be safe, aftd^that he* had 
" better send there some of his suite* / 

** GoAiez Bravot,,the captain ofthe^guardsj, undeiiook to^go^ 
** and brought four of the stonc^ to Roa, whither the King had 

retired. They were of a consrdcrabl? bigness, some round. 
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".was their excessive lightness, for tnfe. largest of them; did. riot 
weigh more than half a paund* They were so delicate that 
-they more resembled the froth of ».the sea petrified than any 
" other matter. They might be 'sruck Avith the hand without 
"causing the least contusion, or pain, or^ leaving any mark. 
" The king ordered some of them to be Viit to yoii,''^ &;c. &c. 
- , It appears, from this description, ^at these last Stones wera 
very (J'ffe»mt .in their nature from- ^^-^others ; aiid . although 
tVir ojr^^' ffjagilltyje%ves- littfe,;hf)|)es'ic5{ finding tij^ remains 
oftnemVyet, perKajiS;it^pni^^(^ curious in these 

matters, and happened to "be heeir lioa, would make inquiries 
on the spot, some traces of them mi^t be yet found. 
'• ■ '. ■'. ;n ■•* ^ '■ ■ ■ • ' • ■- 

' , ' • • 

' The Stone of Sigena^ 

This stone weighed six pounds ten ounces when it wais}takcn 
from the cabinet; a fragment^^f from -three t<>.foiif ounces, rer 
maining ot those which curious persons bad broken from it, ac- 
companrcdit. in 5*ts entire state, it exhibited an irre^ular*cfvoidal ' 
shapes of. from 7 to. 8 inches long, and from 4 to 5 broad. 
It had .tK^,' if the expression may bo allowed, but two sides,- the. 
one flatf^, much rounded at its edges, and depressed a little in 
the middle'; theother was a three-sided pyramid, obtuse, with 
irregulajr facias, o'f which, the top and the angles were greatly 
roun'deid, 'It had, like all the rest of this kind, a black vitreoui$ 
crust, which made it appear, at first sight, as if it had been 
varnished with pitch ; and its little thickness shewed that 
though the fire raXi'st have been very powerful which thus- vitri- 
fied its surface, yet it could be but of momentary duration, • 
since the metallic at<d sulphurous parts, which lie immediately- 
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b^peaJth its svr&c«, have not'hiHi tiiae to cbajig^ their coloQf^ 
^r even to have their degrees of brightness altered* 
. It appears that all that have been yet knowQ hayc been at* 
tended with tb^ saiae singulanty oi arriving nt the earth in a 
state so very h,ot that they could not be touched without burn- 
ing the hand;s ; but if the others may be judged of froBx that ' 
which I cxainkiedy I co^ld never bcUeve that their heat had 
been sufficient to render them luminous, or to snerit the appel- • 
latloo^ of tuca.wiesccBce> which some naturalists, have given it. 

1'his sto&fB of Sigena had all tb^ porosity of an aggravation 
of sand, devoid of every ki^d of cemeQt ; so that the breath ipras 
easily blown through it, when a morsel of it was held between ' 
the teeth ; it yielded no sparky to th^ steel ; and I noi«over 
thji^k that the pyrites, which it contained were in^^fMiUe of 
yieldiiig any, for reasons which shall be mentioned. 

its Qolour was the same as all the others, an uniibjtt bkbcibH ' 
grey ; whjch, is that of a blaqk substance enlightened by a 
white one; the shade of a^ earthy body tinted by oxyd of 
irpn with a minin^um 9f oxyg<;n. 1% consists of a sandy mass, * 
formed of gr^iost oyoidal ^Ad ro^fujed, of which the largest did 
not exceed the size of hemp-seed, and between which were dift* 
persed metallic ahd svilplftiftrons particles possessing all their • 
original brighti^ess,. a^ particularly with thai slight appear- * 

ance of nickel which ^ournqn remarked int he others, in ex- 
amining the earthy grains w.ith a microscope, it is discoveied that 
far fro^ having been shaped by the movement of water, as. - 
might be thought, they are, on the contrary, so m^y globules 
bristled with reflecting or crystalline points, which does not 
permit thenit to be contbunded with sand. 

Those which arc globular ^£tv^ in genesal a depressiion x>is 
one side, which gives them tlie appearance of spheroids com- 
posed of crystalline elements, or of molecules disposed in a 
certain order, while their fracture by no means authorises this 
id/sa. 

Anali/ns, 

. A fr^kgmeot of this stone, about two inches in size, exposed 
in Q. covered crujcible to a red heat for a quarter of an hour^ 
w^ taken. ou( entirely changed, the sandy globules were be- 
come of a darker grey, smd the metallic ^ains were deprived of 
sl\}i their brilliancy ; they were visibly oxyded to the same 
degree as iron which has served for the decomposition of water ; 
which leads us to remark, that if the stone had received &om 
the meteor a heat of the same duration, the metallic particles . 
placed near the centre ly.ould have lost that freshness and 
brightness which characterised them ; for the air which, it im-> 
hi bed. Or which so easily penetrated it, \vould not have failed.. 
to h^vc cq^used a like change, ^t the $tt^e of Sigena had a^ 
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'vitreoQ& cru^t^ nothing different from that which it might m» 
ceive in our furnaces^ and yet its interior particles remained lA 
that unaltered unmixed state which is proper to those comfa^ 
nations which have sever been exposed to fire. This result • 
gives us, in sonfe degree^ a scale by which we caa judge of t^ 
species of heat to which the'^e stones were exposed. 

Desiring to know the efibct of the most active iire on Ae 
specimen, about two ounces of it were exposed to th6 fire of 
a forge about half an hour, which was sufficient time to fust 
an assay of copper* When the crucible was remold from th« 
fire the fragments were perfectly fused ; there was produced It 
semi- vitreous mass^ blackish >nd slightly porous, and whick 
did not exhibit any appearance on the edges of the crucible qf 
its having undergone any effervescence before it melted. Glo^ 
bules of iron were dispersed through it, which had not time t« 
fall dowii, although a regulus of more tkaxi one hundred grains 
was formed at the bottom. 

This regulus was not very fragile ; it crumbled under the 
liammer» and its particles, difficult to separate, exhibited the 
appearance of fasciculi^which I judged to be crystallised by the 
inequality of their filaments. Sulphuric amd dissolved this 
iron with facility,^ and the hydrogen which was producied 
had that odour which characterises carbonaceous cast-iron, but 
had nothing sulphurous in it. The sulphur of the pyrites be* 
ing employed, without doubt, in disoxyding a part of the iron 
which the stone contained, had been dissipated in the form of 
sulphurous acid, in like manner as happens in the phenomenon 
of minium brought back to the metallic state by sulphur, of 
which Morveau has given us the theory. The vitreous mass 
was not sensibly attacked by the acid, which shewed that the 
Mlex, magnesia, and oxyd, were in just prop€>rtion for tbeir.l<e- 
sjpective saturation* 

0/ tht If on eofi^ained. 

The particles which the magnet separated were too small to 
^permit their shape to be seen accurately with the microscope ; 
however, they seemed to be octohedral : they were not nlixed 
very equally dirougb the stone, for I extracted of them Some* 
times 1/9 sometimes l-9» and soMtimes 22 per cent.: to obtain 
them very pure^ and without rust, 1 separated them from thq 
sandy parts by usii^ alcohol instead of water; but still the'latt* , 
retained some of them, because the blows of the pestle united 
some of both together. One hundred grains of this irOa in* 
fused in muriatic acid left &ve of sand, which supposes about 
seven parts of the stone, because the acid would dissolve its 
oxyds and magnesia. 

This iron, submitted to the blow-pipe, did not e^llhale any 
<^Quri.it dissolved lij^e other kon^ and ^e^hydrog^ produced 
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Tdid not contain any sulphur, since this gAi did not make th& 
least mark on paper written on with a solution of silver ; be- 
sides, its solution in nitrous acid did not trouble that of barties, 
which shews that the iron which the magnet separated from tlm 
fitone of Sigena did hot contain any sulphur. 

Of th€ Nickel. 

I only found this ihetal united to the particles which I shall 
how mention, find not at all in the stoney part, or in the sul- 
phuret. ^ 

One hundred grains of these particles dissolved in muriatic 
acid, were mixed with a. little nitric acid, which carried off 
the iron oxyded to a maximum, but not the nickel. This lat- 
ter, although it is susceptible of oxydation to a maximum, like 
manganese and cobalt, has too great an affinity for the acids to 
permit the nitric acid to raise its oxydation above a minimum, 
when it is in union with an acid. 

The solution was precipitated by ammonia, that the oxyd 
of iron might be had separately ; njixod with a little potash, it > 
produced sections of a rhomboidal prism, of a beautitul green, 
of the weight of twenty-four grains ; and as one hundred parts 
of' the mixture of nickel and potash contains twelve parts of 
Vnetal, it is evidcYit that twerity-foiir grains contain about three. 

The nickel is neither oxyded nor united to sulphur in this 
stone, but only in alloy with iron, and if is this alloy which 
the magnet separates from the stone reduced to powder. As 
to the oxyd of iron, to which this stone owes its grey colour, 
it is mixed with oxyd of manganese, as is usual in many other 
Stoney compounds. ^ 

M, Proust relates in this paper the various processes by 
'wliich he estimated the other component parts of this stone ; 
but these being similar to the modes of analysis with which 
all chemical g( ntlemen of any information are well acquainted, 
and which are detailed at large in several eminent works, i^eed 
Dot be r peated ; the result is stated as follows by M! PrOust: 

** We can from all this form the following table of the compo- 
nent parts of this stone, which will, however, be only an ap- 
proximation to exact statement y on account of the difficvhy of ri- 
gorous valuations in practical analysis, I did not think it right 
to place in this table the iron which the magnet separated, since 
«jt is only int* rposed in the substance of the stone as metallic 
veins are in their beds, and was always analysed apart whei^ it 
could be separated mechanically, '•r . 

Sulphuret of iron at a rainin^um • - * 12 
Black oxyd of iron • - '-^ • - , - 5 
Silex -,,-.. -' • . , . 66 
Magnesia - --^--'r--«'20 

*i' Lime and manganese, some atoitl|-' .^ -. — 
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' Iti comparing these meteoric stones with the minerals of this 
globe, a strong analogy will be perceived in their structure ami 
composition, which would not have escaped the naturalists who 
liavc stiidiecl tfiem, if too great eagerness to search, for their 
origin in the regions of the marvellous had not led them astray 
from the right road. 

There is no impossibility nor improbability that these stones, 
which do not appear in any known parts of , the earth, may yet 
belong to some of those with which we are not yel acquainted, or 
which, perhaps, we may never be able to approach. Is it not right, 
for example, that before going to search tor their origin in the at- 
mosphere, or in the mountains of the moon, the possibility of 
their belonging to that vast portion of the earth which surrounds 
the poles, should be considered ; and, that the meteors, of which 
we know neither the origin nor the combustibles which nourish 
thein, nor the impulse which moves them, nor the nature of the 
lines which they trace, should be at least as well calculated ^ 
detach them from some parts of the globe as to form them, con- 
trary to every physical probability, of elements which the at- 
mosphere can neither create, nor hold in solution. 

The result of my analysis gives the following lights relative to 
these stones — 

The external vitreous crust could only be formed by a sudden 
heat of short continuance, which was most probably produced 
by the incteor with which they were carried ; but, at whatever 
time of their existence those globes are considered, which an ac- 
cumulation of electric fluid has precipitated in fragments, we 
know well, that they could not have produced slich minerals by 
the sole force of ignition, since the nature and combination of 
their elements, the arrangement of these combinations, and the 
intei'nal orgknisation of these stones, are in every aspect and con- 
sideration repugnant to this cause, and have nothing which ex- 
hibits the smallest resemblance to volcanic productions. 

We must then consider these minerals in two distinct situa- 
ations, in the first of which they lay at rest in their b^ds, (I shall 
not pretend to determine in what place or for what time) ; but 
at least in a system of bodies, far from having as their habitual 
temperature a heat capable of degrading their structure. The 
second is that, in which, torn from their beds by some violent 
cause, they traversed the atmosphere enveloped in an unknoAvn 
meteor, ^yhich communicated to them its movement, and which 
sustaiiied them contrary to the tendency of their own weiglift, 
and which never has been known to part with them, without 
imprinting on them the distinct mark of an electric explosion 
in their vitrified surfaces. , 

One of these meteoric stope^, exposed to the open air, suffers 
degradation from the oxydation of its metallic particles, as ra- 
pidly as a piece of polished ;ron« and this'dcgradation renders 
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DLombers of those stones, which have fallen on the earthy oodls- 
tinj^uishablc from the ferruginous stones which abound on ihjb 
surface of the globe. 

From all these facts, we may conclude fhat the place 
whence these stones came, had neither, for its usual lempera-* 
ture, a heat sufficient to fuse their surface;, nor experienced 
those transitions from moisture to dryness, which take place 
in the temperate regions of the globe ; and that, far from 
leaving been produced at the instant of their fall, it is mach 
more consonant to the principles of natural philosophy, to he 
of opinion that these minerals existed before the violent cause 
which removed them from their inert state, and that their, 
species is as ancient as any of those which compose the rest of 
this globe. 

Observations. — In the foregoing paper, M. Proust has very 
well refuted the strange idea that thes6 stones were formed by 
some combination of the primitive elements of matter in the 
atmosphere; to which no process we are acquainted with 
affords the smallest analogy; no combination of gases or 
▼apours having been ever made to produce a solid insoluble sub- 
stance ; or any combination whatsoever, at a single and in^ 
stantaneous operation, having ever afforded a substance com* 
pounded of so many heterogeneous particles. 

His objection to their having been exploded from the moon, 
is by no means equally well supported ; his only reason for 
which seems to be founded on a pre-conQcived impossi.bility of 
the fact, without sufficient examination, which might have 
been ultimately caused by the custom, common in this part of 
jibe world, of using as epithets of absurdity, folly, or impos- 
sibility, torms derived from the name of this luminary. 

" There is" no cause in nature to limit the power of explosion ; 
nor can. we say, that the prodigious force, which some phi* 
lofiophers have, with Dr. Darwin, attributed to it, of being com- 
petent to rend (^sunder whole worlds, and scatter their fragments 
into infinite space, is superior to what is conceivable, or con- 
trary to any known law of nature. And if wc attribute the 
origin of these stones to a volcanic explosion from the moon, 
in preference to one from, tlie sun, or from one of the stars, 
it is only because the force required would be less, in the first 
case, and that the body exploded would be more likely tQ 
come to our globe from its proximity to that planet, and not 
ison\ the greater distance increasing the difiiculty so as to make 
it border on impossibility. The means which M. Proust pro- 
post*s as a cause for the transportation of these sitones is, on the 
contrary, load^-'d with improbabilities and contcadictions to 
known principles. A meteor is first of all to descend, and, like 

eagle sousing down on its ^rey, dart through the mass of ice 
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at thfi'Pl^t?, tcflir iiff these minerals from their beds, asceiitl agaift 
in a contrary direction; then againf alter its course to a third • 
lifte, lind fty towards the equator, on its passage to which it 
auddenly explodes and lets them drop: this is nearly M» 
PfOQst's opinion; but even supposing the meteor to take its 
oHigin beneath the mineral, and dart inl:o the atmosphere with 
it-at <m^, still the same difficultly of penetrating the vast thick- 
ness of ice, and 'of accounting for the change of direction of 
motion, must subsist. 

"There i«, indeed^ a bare possibility of some of those stones 
havi«g.b<^n thrown from volcanos on our earth, as shall be 
hereexpkined ; but many of them fell in places to which thes^ 
cotild not have impelled them. 

* Suppose a stone exploded from iEtna, with a for<?e sufficient 
to elevate it) a space equal to four semi-diameters of the globe 
above i*s surface ; at this distance from the earth a circle 
drawn from the same centre, would have five times the extent 
of ifae circumference of our earth, and each degree of this 
gfeal circle would contain 300 miles ; when the stone parted 
frOm the earth it would partake of the motion of the earth, as 
well as that which impelled it upwards, and would, therefore, 
move from west to east at the rate of 15 degrees of the earth 
in an hour, or 90O miles; now suppose the stone to arrive a{ 
the height mentioned in one hour, Mount iEtna in that time 
would be removed IS degrees east, and the stone would have, 
then traversed in a diagonal line, compounded of the two njo- 
tions, 900 miles eastward, beyond the point of the great circle 
which was perpendicular to Mtns. at the instant of this explosion ; 
but this point is only three degrees on the great circle re- 
moved from the then place of the stone ; consequently if the 
stone could }ye conveyed back in one instant, in a perpendicular 
line to the earth, it would only arrive at a place three degree* 
or 180 miles east of the aerial line in which it parted, but in 
this timei^tna would have moved 906 miles east; consequently^ 
the stone would fall in this case 720 miles \vest of i^tna, or, 
supposing it teok a second hour to descend, it would then fall, 
from the same principles, at the very lowest ooroputatioii, " ()00 
miles west of i^tna ; but in reality much more: for, as the 
earth in that time would move 15 degrees more farther eaat, 
and though the stone would also move 9OO miles in the same 
time, yet the difference of extent of the degrees of the circles 
through which it must pass in its descent, above' those of the 
earth, must make it lose something of its easting in the descent 
also, though not so much as in the ascent. 

In this way we can account for the fall of a stone any where 
west of a volcano in the same latitude ; but, as we know of no 
cause which could make the 'stone move north or south of the 
line in which it ascended; this, method of "accounting for the 
^1 of stones from the atmosphere is entirely inadequate to 
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determine the origin of those which fell any where flonh at 
south of the latitude of some vc^lcano, orof a line drawn round 
the eatth, circularly throuizh the volcano, and parallel to thft 
equator, which is the same thing. 

What has been said of the supposed stone losing, in the tima 
of its ascen^ and descent, its easting, or falling west of the spot 
from which it rose, does not depend on mere abstract reason* 
ing ; the principle is confirmed by an actual experiment, well 
known to all philosophical gentlemen, in which a weight Ipt.fi^l . 
from a few hundred leet aliove the surface of the ground, was 
found a space wes»tward of the perpendicular, commensuraole 
to the time of descent. But this principle, as before -men* 
tioned, is inadequate to account for the fall of several of those 
stones ; and therefore, as a cause applicable universally, the ex« 
plosion from lunar volcanos must still be reckoned the best 
mode of determining this matter, and is, at least, full as pro* 
bablc as any other. 

M. Proust's observation (that " the difficulty of forming ri- 
gorous valuations in practical analysis, •is so great as only to 
permit him to make an approximation to exact statemeiit,'' in 
his table of the analysis of the stone of Sigcna), gives us a va^ 
luablc lesson in what light we should consider those wonderfully 
exact statemt^ats of analysis, which note thousandth parts of 
grains; and on. the proportions of which, algebraical calcula- 
tions are formed, with as little apparent doubt as on facts ma- 
thematically .demonstrable. 

If algebra can ever be of any use to chemistr}', (which is ex- 
tremely doubtful), its application is at least premature in ana- 
lysis, at present ; when one of the first-rate chemists confessesr 
that all he can do, aided as he is by the most extensive know- 
ledge on the subject, the most critical judgment, and penetra- 
ting genius, is to form ** an approximation to exact statement.'* 

;s=ss=ag ■ I I gssaaassaa i tf aaaaaasass3sas55=fc 

A Comparison of the Ponder of the common ^Jill IVater-JFfieel, 
with that of the Circulating Chain of Buckets^ applied to the 
same purpose, b^ /\J. irancini^ in 1608, shoeing the superiority 
.of the latter,— 'Rep. Arts, No. 39< 

Bj/ Mr. J. W. BoswELL. 

Is l66Sy M. Francini erected an engine, in the garden of 
the library of the king of France, in which a fall of water, acting 
on a chain of buckets passing round a drum'wheel, caused the 
wheel to turn round, by a power equ^l to the preponderance of 
the full buckets of the chain, at oneipide, over the empty buckets 
'at the other. The object of tliis commuuicaition is to compare 
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ibc powc^ of this apparatus in turning ^ wheel for tnill-workj 
with that of the common mill water w hod. I o facilitate the 
companson, the chain of buckets is supposed to be applied to 
turn round a wheel of eq[ual diameter tu the mill w^ater wheel, 
over which it passes, alter going round two smaller drum-whei Is, 
one placed on a level >vith the top of the large wheel, and so 
Inuch before it as to pei'mit the chcii.i Ot buckets to fell clear of 
it, and the other directly perperidicularly under the f^rbt, and 
on a level with the bottom of the large wheel : the water is also 
supposed to full froni the same height, in ()0th methods; tae 
buckets to be of the same size, and equally near to each otiier, 
&hd the niill-watv'i- wheel to be of the over-shot kiiid (which is 
esteemed tlie most powerful). From this airangement, the 
length of the full part of the chain of buckets^ will be equal to 
the diameter of the mill water-wheel ; while the partof theinill 
water-wheel buckets, which must be filled in succession to make 
any one part of it pass through the sarne perpendicular space> 
will \}Q equal fo halli its circumference. This half-circumference 
being supposed to be divided into two equal , quadrants; the 
water in the buckets of the upper quadrant, when filled, will^ 
from its position, have its centre of gravity nearly over tho 
niiddle of the horizontal radius, and will consequently operate 
with but half the weight it would have, if appended to the ex- 
tremity of the same radius ; and of the water of the lower qua- 
drant ohc half will be lost, by leakage, and of the remainder, the 
operative weight w'ill be greatly diminished from the same cause 
as that in the upper quadrant ; from the8^ circumstances jt is a 
very moderate estimate to state, that the oberativc power of the 
wajter on the common mill-wheel, does not exceed half the 
weight of the quantity consumed* In Francini's engine, on the 
other hand, the power will be equal to the whole weight of the 
I perpendicular chaiti of full buckets of water, operating at right 
angles at the extremity of the radii of the large wheel. 

The consumption of water of the mill water-wheel may, from 
what pre^redes, be estimated as the semivcircumference of a circle 
(or as eleven), and the operative power of the water as the qua- 
drant (or 63), and for Francini's engine, the consumption of 
water may be estimated ds the diameter of the same circle (or 
as seven), and the operative power of the water as the same dia- 
. meter (or as seven also) : therefore the common mill water- 
wheel, with four elevenths more water, will produce three el^ 
venths less effect than Francini's engine; which, on the whoie,, 
^ill be about seven elevenths in favour of Francini's engine: pr 
in other words, Franciiu's engine, with equal consumption pf 
water, will perform seven elevenths more work. 

From this calculation M. Francini's method of giving motion 
to water-mills, is justly stated to be very valuable: and that it 
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highly des^'es to be fairly trird by any one who posscs^s ft 
■water-mill with a limited supply, wRose power he wishes to in- 
crease. 



Method rf farming a Pi^jent, having all the propertk^ fjf /«• 
iian Jnk. By the Author of thejoregoing Paper, — Rep, Art^, 
No. 36. — Jy^w SerUs. 

Take soap-maker's lixiyiam (or other caustic alkali in solu- 
tion)/aiakc it boil on the firei aud add as much horn shavings as it 
will dissolve ; when the lixiviuip is saturated with the animal 
matter^ put in no moK, but continue it on the fire after all roois- 
ture is ^vaporatedi stirring it with an iron rod till the mass as- 
sumes a sort of fusion I and feels like a paste under the rod ; for 
this latter part of the operation^ a strong neat b necessary. Then 
remove the matter from the fire and throw it into water, about 
double the quantity of the original lixiviam9 stir it well, and let ]f, 
dissolve for some hours. Then filter the liquor from the insoluble 
matter ((>y slips of linen laid over the ed^e of the vessel whicb 
holds it), and a clear liquor will be obtamed. Into this dear 
liauor drop absolution of alum by degreesi and a black precipitate 
will be thrown down> which, separated from the fluid, driedj and 
then ground wtthgum-water, produces a black pigment, possessing 
the same transparency of colour, and capable of producing- the same 
variety of shades as Indian ink. 

The depth of the colour is injured by too mncfa alum, care 
shonkl be taken, therefore, to put in no more than merely suffi* 
cient to throw dtown the black precipitate It is probable that vi- 
triolic 4ci4 wpold have the same e&ct as the alum* without the 
same risk. 

It is a suiglar circumstance in tUs process that a liquor* holding 
so much carhonacepos msitt^ in solution, dioold be so clear, and 
gives reason to suppose, th^t carbon may be contained in liquors 
nb^ supposed to hold anyi and that it may he made moxc sokbk m 
ws|ter than \\ gcntially imagined. 
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REVIEW OF SPECIFICATIONS OP PATENTS. 



Ik our First Number an account was given of th€ Sp^ifica^^ 
fions of Patents published in th« course of tl)^ flVst four montliii 
cf thisr year, ih the kcjicrto^ of Arts, 8tc, ; in which Work th(fy 
are accurately copied from the recoKh in Chanceiy witR enjttf? . 
▼iflgs, of thedrawingsJ We shall now de^iAbt stoeeii others^ 
whichhave appeared ih the same publication durir)| the' ^stiU^ 
four montfaa*— ^May, Jan«j Juiy^ 0hd Augusts 

^r. Jamb9 Bii*AETT'tf Pafeni for.ImprdroemenU ih th^Cori^ 
atructim of MaltTKilns. Datid Jan'. iSoj;.* 

Th^ imprbvoments in malt-kilns^> fer which this pat^t was obi 
tainedf consist principally of four separate atticles> the first of 
which relates td meiini of regtiiating the ^re to any required S€^ 
gi^> of admitting' heated aii* to the malt, and of ptev^ting the 
ah3orptionQf heat b« the Walld of the ki|rt ; which are all jq^. 
dicions applications ot the inventions' of Count Ruriiford^ for thib 
geperal iipprovemeat of fire.places, to the paniculaK exigcfnciek 
ox mah-kilns) as Mr. Barrett candidly* acknowledges. 

Th^ second consists of a contrivante for closing i^ sdperiolt 
dpertore of ^he-kilA to any requirol degree. 

The third is a moveable furnace running on wheelsj which may 
be set in a kila for frying' cither pale or bi-o^ ifialfi btit is^ men# 
tipned as prinpipally intended lor the foimer. 

The fourth 19 a contrivance for adnlitting^ the u§e^ of cozhmoh 
piti-coaly in drying malt» mentioned by' Mr. Barrkt as'cbiefly ap* 
plicable to tl|e moveable fumade; but Which 'cbuldi n6 docib^i bb 
equally well used with a fixed funnce. 

jl^be fire is regulated in Mr. Bariett's kiln by dachperi/ w^ich 
closf the passages which admit air to the fire as required, and 
these are so connected by chains and 'pullies with the regulitdr of 
the opei^in^;- for admittii^ fuel* (through which the air can pass to 
the malt without going through the nre)> that the closings of one 
occasions a proponional opening of the other ; a plate of iron* liea 
directly-pver the fii^, at a considerable distafice. above it> and ad. 
initting a jfree passage round it on every sidej whose' o&ce' is tp 
prevent the heat frOtm'stiiking.intense]y'}n on^^spot^and tO'distri- 
pute it mors equally uqdier .thfs whole wire; hair^ctothy or tiles, 
fibr sustaining the malt> which last ate reto&'me'nd^d to "be- sop* 
pprted Mj % framp made of x^rrow iron bars^ crossing; so as 19 
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form small squares^ or to be what Mr. Sarrett calls an iroq hurdte^ 
vvhich he says, has particular advantages for drying brown malt. 

A number of small apertures, commMnkating with air tubes, 
which crculatc round the neck of the kiln, are made both above 
and below the drying frame : danr.pers are fixed in the hir tubes in 
£ucb a manner that the air^ heated by ^.assing i^ound the neck, of 
the kiln, cnn be made either to pass put above or below the malt 
at pleasure ; ih s contrivance, iVjr. Barrett says, effectually carries 
off the great q. anpty of steam which is generated in drying the 
malt : and is particplarly serviceable in the process of drying pale 
inalt : the extremities of the above passages ace closed with iroa 
lattice to binder vermin from entering, 

Tq prevent the aiisorptian of heafi the walls of the kiln are 
built hollow, or with hollow passages in them at every side ; the 
joor of the ash. pi [j and ;be whole are^on which the kill) siands, is 
laid on arches for the same purpose. ^ 

. . The regulator ifoT closing the upper part of the kiln consists of 
four sheet-iron quadrants, which turning on pivots in the line of 
|[ie middle radius of each^ in such manner that when in a hori- 
zontal position they form a completely close disk, which stops 
the whole of the aperture, and when in a vertical position they 
l^ave it entirely open : in alt intermediate posUionS;! they (eave a 
passage for the heated air to pass out proportionate to their decree 
of inclinafion^and, when so placed, resemble much the flyers of a 
^rooke jack ; a wire passes from each quadrant a little way down 
ami booKs to another wire or chain, common to all four, which 
passes down to the front of* the fire-place, and by pulling vhich 
the workmen can clo^e the upper aperture to any degree he chooses | 
it may be easily conceived how, on letting go the' wire, the qua- 
drant coald be contrived to open, by having weights $'o fixed ^o 
them, as to linake them preponderate at one side of their centres oF 
jnotion. 

nphis regulator will at once extinguish all accidental fires in the 
kiln; will economize heat in preventing the access of cold air 
downwards on the malt when the drying first commences, fwhipli 
will be particularly useful in drying pale malt) ; and, by l^eing 
closed, when the kiln h not in use, will protect the kilh-wire, ot 
hair-cloth, from damage by the weather, or soil from birds. 

The moveable furnace is of an oblong shape, and is constriitted 
with a i re-charpbcr, and ash-Tpu, with doors and registers 'ii!-Yhe 
same manner as a chemical furnace ; there is a damper annexed ^o 
it, so contrived tfiij^fi by mpying it to a certain degree, ? new pas- 
sage is opened for the fire into the iron flue next to be describedji 
and the direct passage to the ii^lt closed. ' 

The use of this iron flue (which forms' the fourth principal con* 
trivance), is (op^rtpit the burning of commoii coal for heating the 
jciln, when culfn or coke caniiot easily be had. It consists of a 
^ue of cast-iron, through which thesmoke passes into a chimney^ 
^ound which another tube is made to pass spirally^ one ext^ehiitr 
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pf which communicates with the space beneath the frame for sus- 
taining the malt, and the other is connected with pipfs passmg 
jthrough the body of the lire, (or where they wjllTeceive consider^ 
able heat from it) to the ex'ern^l air. By this mean= the air i« 
heated so, in I'irculating round the iron flue, as to <liy ihe niait ef- 
fectually, at)d a( the sane time f^e totally separated from the 
imoke. 

Mr, Barrett recommends the use of iron in the formation of the 
cowl, of the internal doois, and of the windovv- frames, as beinj; 
not liable to warp or shrink, and free from daoger of burning. 

Besides these contrivances, ^Mr. Barrett ment'ons two doors of 
iron or earthen-ware, moveable at plea&u.e, placed at each side aC 
the farther end of the neck of the kiin ; t(^ equalize th? Same 
arising from wood, in drying brown uuit ; which seeats to be par- 
ticularly useful, as Mp. Barrett says fhis object cannot \c obtained 
by any skill or labour oFthe workman, in kiir.s ol rhe old construe- 
' fion, but of which he has unfortunately givt n no accurate descnp^ 
tion cither as to their si?e, position, or [nanagement^ 

O fsfiMtiuii^'- — This l^iln of Mr. Barrett's ;v ems to be one of 
the roost complete yet construct d, and to possess every requisite 
for regulating rhe fire, preventing iccideuts, directing ijie draught 
through the kiln to any required degree, economizing the fuel, 
avd admitting of a greater variety of it, i'acHii-itiiig the manage- 
pient of the kiln, and rendering this bubiiici>s salt- and free fom 
distress to the workman. Mr, Barrett mentions the moveable 
fire-place, as if it possessed peculiar advantages, but, as he has 
not descrilied what these are, we must only reiy on h»s opinion ill 
this particular; as there i§ no very ol>vious reason why u should 
bj better thgn a fjxed fire-p ace, 

Mr. Barrett has had the candour to ackno'^ledge the assistance 
^ceivjcd frpra) thp inventions and publications ot (J unt Kumt r-l, 
in the construction of his kilnj but this docs in no "vise dimi.ii^i 
Jiis merit in the judiciqus app|;cat'on f theiu to the -urj oafs u?^ 
Vired ; for it oftentimes requires no less ingenuity to .'.rvct a luiuieir 
invention to^uit anew purpose, than originally to piaii it. . 
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Mr^ J AMIS FrssFLL** Pate/ft for inptuverf rr.ethuds i/ unr.'ing 
^atci'rtPhceUj raising Haters atulpn-v./Uliig *!i^atcr',^','i<cls 
. from being fioaded' Dated J uut iii03» 

The speci(icati<i»n of this patent states fourettpt^raf? mecl.anical 
Operations, to which it is meant to apily.- 'Ihe 'uulvst aai 
principal of them are very ancicnr though vM^uaWe invrat o;v., one 
of, which is for raising water by a chain of t)-jckers» ciri muirig 
iround.a dtu i-wheej, which delfvers ihf^ Wiftcf ar rhrr c-.,- or ihe 
wheel ini'SvJcCs^sston, as its motion roises them the tuher is ihe re- 
verse of thisj and consists of anochec chain ui buckets/ ul larger 
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size, cirtiihtiiig roand the same dram.whcpl, into which a stream 
of water/ falling at the height of the top of the wheels fills tbe:n 
as they pass ; and their weighty when thus filled, causes the drum* 
wheel to torn round, and thereby raises the water, by the chain of 
smaller buckets (before mentioned) frooi a greater depth; the 
drunt>wheel is* also roentioned> as it turns round, to be intended to 
work two levers by cranks, which levers are to work pumps'. 
This last, we apprehend, cannot be designed to be set forth as a 
ttf^ invention, being extremely common. 

The third consists of an application of the old contrivance use'(l 
itf Holland, add some of the rcnny cotmties in England, fdr raising 
water to a small height by the acl&on of a wheel, constructed in 
the same' manner as an undershot mill*- wheel, but with deeper 
Water-boaitis, which is generally turned by a windiiiill ; bQt Mr. 
Fascii directs this to be put in motion by a water- wh^d for tlie * 
purpose of forcing oflFtbc back watcti from' the water-wheel of a . 
nill in time of flood's. 

The fourth contrivance is, a species of horizontal windmill^ 
wheel, with sails at right angles to its plane; a moveable case sur- 
ft>unds one half of the wheel, which is always kept so as to skreen , 
one half of it from the wind, andltave th^ other half exposal to 
its action, by a large vane which forces rdntid the case as the wind 
shifts ; but unfortunately, thi^ is also an old invention. 

ObserV€Uions» — The plan here mentioned, for* raising wstcr by 
a chain of buckets, is one of the oldest inventions in existence, as 
has been before stated in the account of Mr. Bates's pat^t, in our 
£rst Ntunber, notwithstanding which, audita having; been always 
in cbmmoii ise bodi in Asia aiid th^ Continent of Europe, this is 
the third patent wherein it has been 'claimed as a neW invention. 

The contrivance for turning locrnd a wheel by a chain of buckets 
filled in succession by a stream of water, running at a level with 
the top of the wheel, isj perhaps^ »sarly as old as the other ; but; 
for a more particular account of this invetM^kin, itspoWers, valife, 
and antiquity, we refer to anothfr paper' in this Nuniber'on this 
very subject by Mr. Bos well, containing a tomparisod l^tWeeb the 
powers of the common mill water-wheel, and those of an engine 
on this last princi^, construct byJ^^ons'. Frincini, in the garden 
of the library ot the king of France, in the year i668j sh^wif^g 
the great superiority of the latter* 

It is very possible, however, that Mr. FoseH migkt not hkve 
known that M. prancini erected precisely such an engine a$is de- 
lineated in his specification at the time mentioned, though it is ac« . 
curately described, withaYeyy good plate, in Dr. Desagdilier'^ 
Natural Philosophy. 

There may be s6mething new Iq the application of* thet)ld fi^H^ 
wheel for clearing the tail-fall of wafrr-miHs from back wate^ 
There is^ however, no 'merit of this sort, in the hctizdrif^ 
windmill mentioned in the specification,- as two of this kind wtit 
erected » few years agoatDubiii), ene for clearing the fohndatic^ 
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jftf some of (Tic works about the new Custom- House from watcr> 
the other for effecting the same purpose for « dock) excavated bjr 
the Royal Canal Cegnpaqy ; and boih performed so badly, that the 
horse mills which were added to them, with the intention of oc- 
casional application in calm weather, wei^e filially (he only movers 
fiscd. 



Mr, Barker Chivisey's Patent for a Composition to be used 
in Washing, in order to render Muslins and Linens beuutiJuUy 
White. Dated September 1S04, 

Mr. Chifnbt directs, for his new^invented composition, that 
any quantity of sub-carbonate of potash or of soda from one to 
six parts \)t infused in twelve parts, or thereabouts, of water,* or 
water saturated with lime, anc) that there be added to this alkaline 
liquid* when hot in (he copper, any quantity of common soap> 
from four to seven parts, << or more,'^ sliced or macerated, so as best 
to form a compound with it> of the consistence of cream, butter* 
tallow, or ordinary soap : when the compound is sufficiently 
mixedj it is cither let to cool in the copper, while constantly stirred, 
or transferred into another vessel for the^ame proctss. Mr, Chif- 
ticy observes, that the strength of the coiiijposition depends on the 
purity of the alkali used ; and that he prefers taking away the se- 
diment of the alkali and lime water when mixed, although he is 
not certain its remaining would have any bad effect. 

Observations. — It is difficult to conjecture what is the precise 
object of this patent ; surely Mr. Chifney cannot intend to mono- 
polize the use of soda or potash, in washing either separately or 
with soap, which have been used for years for this purpose. We 
should imagine it was the mixture of the former articles with lime- 
uiRer, that he intetided to secure to himself, if he had not declared 
that common water was equally efficacious, by directing the use of 
cither indiscriminately. How this gentleman can suppose the use 
of sub-carbonate '6f potash, or soda (which is but another name 
fn the soda and potash, now sold for washing in every oil-shop), 
with or without soap, to be a new invention for cleai;ising or whi- 
tening linens, i& altogether inexplicable. 

It mi^ht be thought that his object was to sell the mixture in a 
solid form ; if he had not declared that it was equally convenient 
of the CODsisteuce of cream ; or that some certain proportions of 
the ingredients had a superior efiect, of which he thought he was 
cntitlod to the sole use, if he had not left to all the proportions 
the very wide Kmits which have been already mention^. 
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Mr, John Jonfs^* Patent for U Liquor ff»r printing ana dipfifl 
C ito'ff Linen, and Wuoilen, Dated January i8of« 

Mr Jones directs, that vinegar, pyrolignous or wood, sorref, 
tarrarouS, oj- jirty orHei" vegetable acid, should be satu.aied with 
Ijmr, «♦ or anv other c^ka eons earth," then left to settle j and 
after that p>iired off cl'^ar , thcfn when heatM oter the firc^ 
ih'if there should bt* added to it as much vitriolic, nitric» or ina<r 
ji ^ salt of lead as «* will eparat^ ttic uJiolci of th^ oily or bitu- 
irinoos or extractive parts/' that the mixture should be again 
poured off when clear, and that there should be th^n ^dded to.it 
as mu h al :m or copf-jeras as will separate the lime and lead* 
The I'qiior thus produced will be that for which this patent wai 
ohurne.t. 



'\s(r7Qtion9. — In order to understand the nature of the prmtingf 
liquor dfvci t>fd, it is necessary to consider the effects of the difFe- 
If t niixtnres in succession ; firit, the calcareous eanh (by which 
cp: " nate of lime must be intended) mixed with the pyrolignous 
ar^ ', will takV up that acid, and give out fixed air« a small p'opor- 
ti n of the carbonate and i^yrolignatc of lime v^ill be dissolved io 
the liquor, the rest fall to the bottom, and the clear liquor u illtconsisC 
of pvjoligiious acid, ha ing a considerable quantity of fixed air, or 
carbonic acid, mixed with it alon^ with the before. mentioned car- 
bonates in solution, The addition of any of the mineral salts of 
Iead» afterwards directevi, for example the vitriolic, will throw 
dp'vn the l^me in the form of gypsum, and «^et free the pyroligng^s 
acid it held in combustion, whic!i ^*iH then unite o the leail ; and 
the liquor will then consist of carhono-pyroli n-us acid with 
pyrolignate of lead in solution; the lime or vitriolic acid that 
will remain in the liquor will be in s ch very small quantity as 
not to require notice. 

The next add'iion directed of alum or copperas will ha^.e difie^ 
Tent eflfects, accordin,; to which of them is used ; if the copperas be 
irsed#an iron liq»ior mi^ht he formeJ or pvrclignate of iron, if the 
vitriobc acid will quit the iron of the coppc' as lo unite to the lead* 
and leave the iron united to the pyroli nous acid ; but this is 
Tery doubtful. 

As for that • rocured by the addition of the alum, its principal » 
use must l»e for fi^.in^ colours already put on, or as a mordant; for 
its oy ration on ihe fore- mentioned liijuor ^vill be to form a copious 
creep talc (>f ' itriol of lead and argil in conjunction, and leave the 
liquor to consist of carbono-pyrolignous acid, with a small pro- 
portion of argil, or pyrolignate of ar^il in solution ; for as the at. 



Patent fbr a Li<it$firfop printing and dyeing. 219 

traction of pyrolignous acid to the argil is generally reckoned very 
weak, it is not probabfo' that mttdft of it uould be formed ; but 
even this small proportion mixed with the pyroli^gnous acidj may 
have Qses for fixing particular colours^ of which dyers akme can 
estimate the value. 

Mr% hELi's Patent for making Mouldi to manufacture Knifitf 
Razor^ and Scissor Iflades^ various Edge Tools, Forks, Jtiles^ 
and Nails. Dated March iSo^* 

Th t oiaulds mentioned in the title of this patent oomust of cei» 
tain« impressions cut into steel or cast-iron rollers ; which rollert 
are itxed so to correspond with other rollers, that a heated bar of 
metal passed between them ^all i^ssume the intended shape, bjr 
beiap forced into the cayities oi the roUers, by their motion round* 

Nfr. Bell very properly slates that the object of his patent is the 
jpeculiar figures or impressions cut on the faces of his rollers ; fbt 
the invention of filming articles into particular shapes by passing 
them ander figured roUers can claim no novelty, and any merit of 
it will haye to be divided with several other patentees. 

For the description of his rollers, Mr* Bell refers principally td 
the figures in his drawings ; one of them viewed endways presents 
the figure of a serrated (or ratchet) wheel. It is easy to conceive 
that a flat bar, will, by being passed under this roller, with a due 
compression, be formed into a number ofNoblong pieces, thick at 
the back, and gradually tapering to the edge. 

Another roller is cut the reverse way of this first, its cavitlet 
continue all round, and form a number of circular grooves, deep 
at one side, and gradually sloping upwards to the surface; a fiac 
b^^lled under this roller will be also formed into a number of 
pie%, of (he same shape as the others before mentioned, but of a 
much greater length, and by it may also be shaped into lengths 
sloping from the upper extremity towards the point, as well as 
from the back to the edge, by having the circular cut less deep ac 
one side of the roller than another^ and gradually slopijug round 
ijKMn the deepest patt to the shallowest. 

The rollers described are the only'ones of which drawings are 
gjveri ; the figures on the surfaces of the others wanted may easily 
be. imagined from these. 

Mr. Bell declares his principal object is to manufacture copper 
sprigs, or nail9> by these rollers, previoos to heading* 
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Jifr. JoSEPII Hvddajlt'^ Patent for anem Method of ipinning 

Yarn, Dated September iSo^i 

Mt. HuDD art's method ofspinning consists of one the re- 
Terse of that used by rope- makers ; in theirs the twisting m«<* 
chinery is stationary, and the man who gives out the hemp moves: 
in Mr. Huddart's the twisting machinery moves on, as the thread 
IS formedy and the man who gives out the hemp or €ax is sta« 
tionary. 

For this purpose it is directed that a large band should com- 
municatewith a roller in the moveable framcy after passing over 
stationary wheels at each end of the building, or spinnmg ground ; 
one of these wheelsi turned by men or horses, will give motion» 
by the band, to the said roller» which turns the spindles that twist 
the yam, and also turns two of the wheels on which the frame 
is supported, so as to give it progressive morion. The hemp or 
flax is directed to be laid out on a table» furnished with an lOf 
strument to hold it, the same as a flax-dresser's hackle, by which 
the patentee conceives great advantage will be obtained in deli- 
vering the hemp even and regular, without any crossing of ita 
fibres but what is occasioned by the twist. 

Observations. — The only part of this invention that seems of 
much utility is the last artidei relative to the mode of delivering 
the hemp from a hackle. 

It is an established law in mechanism, that the parts of least 
weight should have the motioft given to them in preference to 
those more ponderous. Mr. Huddart does not state any advan* 
tage to be gained by reversing this rule, and occasioning a great 
expence for additional labour to put those parts in motion whj^oh 
are usually fixed, and the most heavy about the apparatus. 

As to the mode of delivering, the hemp or flax, u is conceived a 
light frame might be easily contrived to hold the fiax in some 
manner over a hackle> and either be carried by the spinner, or 
drawn by him, as he moved along in the usual manner, which 
would have every advantage of the other method> without the 
additional labour and complication. 



AJr. John Lewis'* Patent for a Means of prevent i/tg Acci- 
dents in fV heel Carriages. Dated F^rvary i8oa. 

The specification of this patent describes three contrivances for 
preventing accidents to carriages. 

The first is a method of disengaging the horses from the car- 
riage at pleasure ; to effect this, a sort of catches are contrived, 
which secure firmly in their places^ the extrcmicies of all the 
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rtaces> back^bands, and other »traps> which connect the horses with 
the carriagCf as lon^ as they are untouched ; but which has each 
a spring bolt so fixed> that on drawing it in one direction^ the strap 
is instantly disengaged from it : small chains or wires ran from 
each of these bohs, and finally unite in one chain* which running 
over a puHey, or connected with a crank orqnadrani to alter its 
direction! passes into the carriagCt to the handle; which, on being 
puUcdy of course draws all the bolts» and disengaging every 900* 
section of the horses to the carriage^ separates them efiectually t 
where necessary* the direction of each separate chain or wire it 
altered by a pulley^or crank} in similar manner to that of the prin« 
cipal chsiin which communicates motion to them all. It is easy 
to conceive hoW these principles may be applied to carriages of 
different constructions. 

The second contrivancei applicable to all carriagesi is a 
ratchet.wheel with a catch, commanded by a wire or chain, in 
«onaewhat similar manner to that already described, on palling 
which the catch lalls into the ratchet and )Ht vents its turning 
but in one direction : one of these ratchet-wheels is to be made 
fast to each wheel of the carriage, by which it may be prevented 
from running down hill, when the horses are disengagedi or pre* 
tented from pressing on the horses in a similar situation 

The third contrivance is intended for two- wheel carriagesi 
it consists of 'a soh of prop, united by a hingei either to the fore 
or back part of the cafriagCf and is sustained out of the way 
by a spring catch under the carriage; from this catch a wire or 
chain passes, and unites with those, already described, for di&en* 
Ipging the horses, by which ineanSf on the handle before men« 
tiooed being pulledf at the same instant in which the horses are 
disengaged, the prop falls down^ and prevents the carriage from 
pitching over. 

As two-wheeled carriages are hung so very far back at pre* 
sentj Mr. Lewis recommends that one of these props should be 
used at the back part of the carriage as well as at the front ; he 
directs that a light wheel, six or ci^ht inches diameter, should be 

E laced at the lower extremity ofeach prop, to prevent their 
reaking from a too sudden stop of the motion when let down ; 
and thilt a spring should be fixed to each, both to accelerate its 
&11, and retam it in its place when down» for which latter par* 
pose a serrated catch, or ratchet, is also fixed to it, which presses 
against the axle, or some other fixed post, when the prop is down* 

Obser'uatioTU.'^Tht Society of Arts have offered^ and, we be* 
Ueve> given, more than one prennum for inventions for prevent* 
ing accidents in carriages, which may be s^en described in their 
Transactions : the principle must be nearly the same ia all ; but 
chose here described seem to be as simple and efficacious as any 
fct made public, except that for which Mr. J. Williams obtained 
a jpatcnr, (See Rep. Arts, Vol. I. New Series*) 
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Two-ti'licelcd carriages are nftich more, HaWc to danger than foar- 
wbeeledy and depend mow on the horses : no contrivance van abso- 
lutely ensuresafety in them when the horse is unruly : at present they 
•re itiade so very slight, that the least accident breaks them ; the 
shafts DBrticolarly are much too weak in all : their seats are aj&a 
generaliy hung too far back, it is a mistake to ihink that this 
^ses the horse ; rf the Weight were thrown forward so as to lec 
htm bear a moderate proportion of it, he would move easier, par« 
Ocularly in bad roads, 4ind tip hills ; and aiso» ai can be demon* 
itrated, would hare his power of draught increased, while «t the 
same time the carriage would be rendered much more safe by 
this arrangement. 

- A contrivance, which has already been adopted in a few in* 
stances, would n^ake the shafts much less liable to break, with. 
Out increasing their weight. In this method they are joined, each 
by a strong hinge to the carriage, from the under part of which 
H spring projects beneath each shaft, to the extremity of which 
it is secured, either by a small brace, or iron loop, £KCened to 
it a few inches before the hinge ; this not only prevents the 
^ shafts breaking by the yielding of the springs, but also in a great 
degree renders the joltii^ motion of the horse leas pereeptiUe* 

*■■ ■ -J ■[■!■■■ »■■ ■ f^. .if^ ■ ..■■ | |. ■,,,■■.....■ ..._ ■ 

JHfr. John Jowett'* Tatentfor a Pire^Cktard, to add to 
Stu*vesf or Grates, to pr€<vent Accidents iy Fire, Doted May 
1^04. 

The fire-guard consists of a semi.cylindrical skreen of meta1» 
cither close or grated, which is contrived to draw out laterally 
from t&e side of ite fire-placc,/and cover it entirely ; this skreen 
passes through an oblong aperture in the side of the stove, so as to 
be hid behind the grate when not wanted; in its motion 
outwards it is sustained in avertical position, by two horizontal 
bars, joined by hinges to the middle of the back of the fire.placcj 
Which are each of the length of the radius of the semi.cylindrical 
'skreep. These bars the patentee calls " lever-cranks." 

Mr. Jowett mentions that there may be one of these skreens 
fixed to each side of the fire- place, and made to meet in, the 
middle^ if preferred to a single fire-guard,. 

Oh^ervativm. ^^A^ent .Was obtained in America by Messrs* 
Charles sad R. Peak, for a sliding skreen to let dowzt before the 
€re from above, and draw up again behind the mantle, like a sash- 
^ndow, and balanced by weights in like manner (a dieacriptioin 
of which is pnblished in the Repertory of Arts, Ved.II. i^tw 
Series]'; this appears to have the Superior advantage of reguiating 
the draught of toe cUmfiey, and 4>etCiinpefaSttie.of die apaitneot : 
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•wrhcrc tliesc l«ttcr drcumstaaces arc not regardedi there is no tea* 
son why Mr. Jowctt's skreen should not be aa effectual as the ^ 
ether ; and where the front wall of ^he chimney is thin^ or there it 
not room in the chimney to admit the other kind of skreeo t9 
ascend, no doubt Mr. Jowett's v^guld be preferable, as it occu^ 
pics no more room than t^e stove, ^nd requires no alteration of 
the brick-»work over the mantle or elsewhere^ as die oiher ' 
many cases would* 
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Mr^ JoNATHA N Ho R KB L owBR s Patent for a new^incaUed 

Steam^WlfcL Dated March 1 8op 

Th I s engine <:onsi$ts of three principal parts i-^ ^ 

1st. The external circular case, which is shaped like a glubCf 
from which about forty degrees are cut off at each pole. 

, 2d. A partition which divides this case into two parts trans- 
versely in the plane of its axis, which shall be particularly de* 
acribed, 

Andy 3d. The moveable or circulating parts, which are ana- 
logous to the piston in the common steam-engine. To form aa 
idea of these last, we must tonceive a hollow nave attached to an 
horizontal axle, which nave is pierced with two pair of circular 
holes on_ us cylindrical surface, each pair corresponding at 
opposite sides to each other ; through these holes pass radii 
moveable round their own axis for one-haif a circuir, to 
these radii are attached flat quadrants, placed so that the 
planes of those at opposite sides of the nave should be at right 
angles toeachotheri by which means (as those two are in fact 
on the same axis, which traverses the nave, and projects at op* 

Esite sides), when one of them is placed so as that its plane shall 
'at right angles to the axis of the nave^ the plane of the other 
will coincide with that of the said axis. 

In the partition before mentioned are two cavities at opposite 
sides of the centre, one of which corresponds, exactly to the shape 
•of the greatestsurface of the quadrant ; the other is much smallert 
4md only admits the quadrant edgeways ; these cavities are con- 
tinued in a sort of case of the same shape, for one-fourth of the 
circle each side, by which means there are^always two of the qua- 
drants, or the greatest part of them, working in each cavity at the 
.same time. 

The quadrants are made hollow so as to admit of being stuffed 
at their edges ; and the cavities of the partition are so contrived 
as to be stu^d also, as is likewise the space round the nave, in 
which it circulates, and that in which its axis moves. 

It may now be easily conceived, that the external circular case 
is divided by the partitipii and the quadrai^tul^r pistons, into two 
aeparatp chamber^ each steam-tight; into ooc ot these cbambcrt 
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M pipe 19 conveyed from the boiier> and fronv the other chamber 
another pipe communicates with the condenser ; now as the qua« 
drant which occupies the greater cavity of the partition opposes a 
SBuch greater surface to the pressure of the steam than that which 
lies edgeways in the smaller cavityy of course it will be forced 
forward toward the cold chamber^ into which when it is arrived^ 
it meets a sloping blocks so shaped, that in passing it, it is turned 
found one quarter^ or so as to be at right angles to its former pa. 
sition) and thus enters the smaller cavities edgeways, while by 
the same movement the opposite quadrant is turned fiat across 
the entrance of the larger cavity of the partition^ and on entering 
it, is impelled in its turn by the steam^ as before described. 

The axisj orarbor, on which the nave is fixed, which sustains 
the quadrants, or vanes, passes through the outer ca«e in an hdri. 
zontal direction, and to its extremities are to be fixed those 
wheels which arc to give motion to the machiner}' required to be 
worked by the steam-wheel. The outer case is fixed in a ver- 
tical position, and Has a flat plate cast at the part intended to be 
lowest, by which it may be bolted to the floor of the building in 
which" it is erected; it is formed so as to separate into three 
horizontal sections, the middle one of which is for the ^urpos" of 
admitting and properly fastening the partition with its stufling 
boxes : the upper section serves as a lid, and all are secured to each 
other by flanches and screws. 

The steam is admitted into the lower chamber of the casCi and 
the condensing pipe passes from the upper chamber. 

Ohserrafions^'^lt is a very great object to contrive a steam- 
ettgin^, with equiil power to those in use^ dnsuch a principle as to 
act with a continued motion in one direction. In engines which 
work with alternately reversed movements, the whole mass of mat- 
ter put in motion requires a new impulse equal to its whole weight, 
at every reverse of direction, (if balanced, or moving in a hori- 
zontal direction) or equal to double its weight when ascending, if 
moving vertically, and not balanced ; but in continued movements 
ID one direction, such as that of the circumference of a turning- 
wkeel, the mass of matter requires but one impulse equal to the 
weight, and all that it needs afterwards to continue its%motion^ is 
sufficient impulse to overcome the friction at its axle, and the re- 
sistance of the air. 

This fact Mr. Hornblowerhas adverted toinhis specification, and 
there is no doubt that if his steam-wheel could be made to work 
without any drawback to the advantage it has of moving in one 
direction, that it would be preferable to every -steam-engine y^t 
constructed ; but it is possible that the force necessarily lost in 
the steam- wheel, from other causes, may be full as great as that 
lost in the common engine from reversed motion, and in this case 
the common engine will be preferable to it, on account of its ' 
greater simplicity, and being le&s liable to go out of order. 
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In Mr. Hornblower's steam- wheel, force will be lost ecftial to 
the pressure of the steam on i;he surface of the transverse sectiORf 
or thickness of his vanes or quadramsi {as it is only by the excess 
of the pressure on the greater surface of their flat sides, that this 
machine tnoves) ; and force will be also lost in the great increase 
of friction which there is in it more than in a common steam-enginey 
arising from the much greater quantity of rough surface exposed to 
contact between the moving and the fixed parts, in prof^ortion to 
the extent of the part of the vane, or pikton, which receives tho 
impulse of the steam. By the rough surface it is intended to de* 
note tho-surface of the stuffing, which acts in proportion to its ex. 
tent as a resister to motion, not merely by its roughness, but also 
by thejelasticity of its materials, which occasions a resisting pies* 
sure, commensqrable to its extent of contact. 

To make the stuffed parts steam-tight in the steam-wheel would 
also be extremely difEcult, on account of the great proportional 
extent of them, and the inequality of their shape ; and this would 
be particularly the case in the parts where the vanes, or quadrants^ 
came in contact with the nave ; it would also be much more difii* 
cult to keep it in order than a common engine from this circum* 
stance* 

But whether these disadvantages will counterbalance those of 
a common engine arising from reversed motion, or exceed thema 
can only be determined sTitisfactorily by actual experiment of one 
of each sort worked in opposition, in which, for each, the con- 
sumption of fuel should be equal, and- the boilers and condensers 
of equal size; but every other part coiistructed in each so as to 
produce the greatest possible effect in its favour. 
. The waste of force, in a common steam-engine, from reversed 
motion, may be made much less than it usually is, by constructing 
all the parts" subject to this motion as light as possible, andomit* 
ting those that can be spared. 

The great balance beam, for instnncf) may, in all cases be 
omitted in double engines, (which shooKi be the only kind ever 
used) and in most cases in single engines also ; numbers have been 
constructed for effecting rotary movements without the beam, 
which perform extremely well ; and the same might be done ia 
those for pumping also, by merely reversing the position of the 
great cylinder, and placing the piston-rod, which would thea de« 
icend before the cylinder, directly over the pump-rod. 

Besides the description of the steam-wheel, Mr, Homblower 
Edentions, in his specincation, a method of forming the teeth of 
mill-wheels, so that they shall have all the advantage of smalt 
teeth in diminished friction, and be sufficiently strong at the same 
time ; this consists in shaping them so that, instead of lying 
strait acrobs the edge of the wheel, as they usually do, they may 
^ch be inflected. so as to form an angle in the middle, every angle 
Riming the same way, which will produce a figpre, Mr. H» 
•bservesi similar to the Cheveron of Heraldry^ 
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Some eminent mathematidaiis tiave calcidatrd the exact cmves 
wiMch the hux% of miiUwheel teeth ahoold have to toll over eadi 
•cher without frictkTn; something has been published od this 
SDb}ect bj a gcndeman of mach karoingt of this CQontiy» whicb 
probaUf wiit* hereafier, be commiitacated in this Work. At 
ptesent it it sofficient to raention* that a French mathematidaa 
of consideration proposed for thb pon ose^ that the teeth of one 
wheel shouki be cnt each with a cyclotdal £ice» and tfaoie of tho 
•dier» which worked against it) widi flat fittcs. 

William Baron Vak DooitiriK*^ Patent far a Qmposi-^ 

tiou <^' certain Earths and other Ingredienis for washingm 
Dated December 1804. 

The following is the Baron's direction for forming the above 
eomposition. Take a sufticieot quantity of marl or saponaceous 
eartn^ (probably fullers 'earth) as free (torn mixture as possible, 
dry it in a kiln, and reduce it to a fine powder, by grinding and 
sifting, after which, if thought fit, it may be exposed to the 
tir, to improve its colour or qualities, in form of cakes or other* 
wise. 

To make a ton weight of the detergent composition, or soap, 
for general use, take 690 pounds of tallow, fat, or oil, and by the 
ordinary process proceed to convert it into soap ; when this is 
nearly cqn.erted into soap, pour into it a mixture of 410 pounds, 
or thereabouts, of the aforesaid prepared earth, with an equal 
quantity of strong lees, prepared by previously boiling them to- 
gether three or four hours, during wliich they should be con- 
stantly stirred ; both being mixed together hot, the whole should 
be brought to a " gluey," or liquid state, by pouring into it 290 
pounds weight of the Ices, or thereabouts, then keep the whole 
gently stirring and boiling for about an hour, and after this pour 
It into frames, and leave it to cool till the next day, when it may 
be cut ap with wires, like common soap* 

For coarser purposes, the mixture is directed to be 430 pounds 
of tallow or oil, converted into soap, with 630 pounds of the 
earth, and the same quantity of lees, prepared as before men- 
fioned, to which^ when united, should be poured 290 pounds 
irore lees, and the whole afterwards managed as already di« 
lected. 

Oiservafiotis.*^The possibility of the union of alkali with eaith 
has been proved to exist in the composition of the phonotithe or 
klingstein, which contains a twelfth part of soda, united to alumine, 
si}ex,and ^ small portion of lime, for the most part of its component 
substances ; and in that of &ldspiith, which cootaxos potash ;jthit 
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■^i^vcs some reason to believe that the prepared -eaitb directed 
in the above composition, may really have a power of com^ert- 
ing the additional quantity of lees, or c^iustic alkaline i^utioi^ 
mentioned, into ^oa^), in conjunction with that of the tallow ^ 
oil in the soap directed :to be mixed with it. If so,^ np4ouht 
4his is a valuable discovery, from (lie saving it wp^iM .occasion, 
ifl «o^-makii^ of the tallow, which is th^ mpsit expe^$U|e 
Article used in it; mid even if this composition could be oqJ^ 
-applied to washing coarse articles, it would still be proppn- 
^ionally useful ; but <experijneat alone pan aAcertsvin jbip^ far it 
-ism^ be used to a^v^Uage in. >^'ashing difier^nt a^jcle^^ siq^ 
<vrhere4t differs from common «o^p in its eiiects. U .i$ ,ii9^i|ip^ 
^t would be joi ft, move .ca>istip n^tijire, ^n^ th^ if f.^e e^rtk 
were not carefully freed from the sand, or silex, with which ^ 
is^alwaiy^s iouf^ mixed more or less, ijnQ dejtergient comppsijtion 
would be too ro\igh to be ]Li&«!d vi^\k ^9tioty iof fine linens of 
muslins. 
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Mr. William Ha wks'* Patent for improved methods of con.'' 
Mructins Chains for the use of Mines and other purposes. 
Dated July, 1804. 

The object of this patent principally relates to implements 
for and methoids of fabricating the chain. 

The chain which is made by Mr. Hawks, is of the same kind, 
on a large scale, as .the very minute chain used in watches be»- 
^een the spring cylinder and the fusee wbeel, ^nd fprmcd lik^ 
4t of 6a^ plates united by pins or rivets. ^ 

The i^plemeiits for making the diffei^ent parts pf the chai^ 
iX>iisistof steel moulds and dies for cutting put the links (by the 
force of a screw engine)^ all of the same shape and size ; an^ 
others carrying punches at proper intervals 'for cutting put the 
ho\c% m these links, through which the connecting pins are t9 
fiass; other moulds and dies are used for forming iind fixing :pi;i 
perforated bushes to tficse links, which project a little at eac^ 
fide of each link ; these bushes consist at Arst of a pipe and 
shoulder ,^ the pipe is passed through the link up to theshoulder^ 
jand .then another mould is forced by the screw engine down oj^ 
^be part of the pipe which passes beyond the link, and com^ 
fsre$$es it into the same form as the shoulpler at the. other side^ 
when the links are thus forined, all equal and perfect in eveiy 
respect, they are united by the pins in any number in a row 
which is thought proper, or the strength which the chain should 
iiave requires. 

€>bservatiom. — The implements abovcl directed for making 
the links, and the method of using them, though their appli* 
Cation to making the chain may be new, have no other novelty.' 
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to boast of, for they are altogether similar to what has been i|i 
use for like purposes in Birmingham, Sheffield, and in other 
parts of England, for many years, and by means of which the 
manufacturers of hard-ware have been enabled to make their 
goods cheaper than those in other countries. 

The veiy fine watch-chains, before mentioned, as well as can 
be recollected, have their links formed by cutting them off 
from larger pieces previoi^ly driUed, and shaped by moulds 
lind guages. 

And when implements so very similar have been in use for 
jnaking chain, whose only difference from what the patentee 
designs to make, consists in its small size, it b extremely h^rd 
to draw the precise line of even the novelty of application in 
this instance. 

There is no doubt, however, that the chain would be per- 
fectly even made in this way, and would, in all probability, 
from this circumstance bear a greater strain than those made 
merely by band. 

Jdr. Jacob Bufpinoton'^ Patent for a Method i^ Straining 
or Stretching Woollen Cloth for Shearings and for Straining 
all other kinds of Piece Goods. Dated October, 1 804. 

Mr. Buffington thus describes the object of his patent: 
To strain cloth or other stuffs, the fots of the cloth arc to' 
be secured to one edge of strong web by lacing or otherwise : 
the other edge of the web is made fast to a small rope or cord 
that passes through apertures in frames, so made as to suffer 
the web to pass freely when moved backwards and forwards, 
and to prevent the rope from drawing out in the act of straiii* 

The principal object, he declares, of this plan is to strain the 
cloth from list to list, by which he says the workman can per- 
form better work in less time than if it was fixed in any other 
way. 

The small rope does not lace the web to the frame, as might 
be imagined from the above description, but is merely fastened 
to its edge so as to prevent its slipping through little wooden 
implem<in& that fasten it to the habiting frame, which are 
something similar to hand-vices, and tightened by screws in 
the same manner. 



Mr, Geor6E Alex and Ell Bond'* Patent for Ji/tprovements 
in the Construction of Clocks^ S^c. Dated Marchj 1805. 

The specification of this patent relates chiefly to a dif« 
ferent method of forming the di»l*plates pf clocks ixom that ia 
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Common use ; in Mi*. Bond's method the dial is to be of some 
transparent stibstance, and the figure of an opaque substance^ 
so that a lamp or Candle placed behind the dial shall^ at nighty 
render the hour visible to those who look at the plate. 

Mr. .Bond mentions some different methods for fixing the 
light conveniently behind the plate ; one of which is to lengthen 
the axis which supports the hands, so as to allow the dial to bo 
brought forward a sufficient space before the work of the 
clock, to admit of room for the light between the work and the 
dial. , 

Mr. Bond mentions that semi-transparent substances may 
be also used for dials in his method. Mr. Bond also notices 
a method of making dials by forming the enamel distinct from 
the metal plate and afterwards uniting them by cement, which 
will render them tnore smooth and perfect. 

> ^"""^"^""^^ 

Observations, — This invention of Mr. Bond's will be prin* 
cipally of use for public clocks erected in churches and else* 
'where. For clocks in houses it would not be very necessary^ 
as it is extremely easy to illuminate their dials sufficiently by 
placing a light, in a proper position near them. Itisappre^* 
bended also, that the smoke of the lamp or candle would be 
injurious to the clock-work in Mr. Bond's method, and that 
the additional apparatus which it would require to prevent 
this injury taking place, and the risk there wpuld be of breaking 
llie glass dials in placing and trimming the lights, would furnish 
arguments sufficient to induce a preference of having the light 
outside, and using common dials, for house clocks at least : by 
a simple. reflector the light of a lamp at one side of the clock, 
may be thrown sufficiently strongly on the dial to make the 
hour perfectly visible without' in the least interrupting the 
view. 



Mr. Chaules- Frederick Mollerstek'< Patent for a 
Composition to render Leather, Woollen Cloth, Lanen, and other 
Staffs Water*proof, impenetrate to hot and corroding Liquors^ 
4-c. giving them afne gloss, preserving them from decay, and 
keeping them sofi and ptiable* Dated Jan, 1 805, 

To prepare the composition of a black colour, Mr. MolIer« 
sten gives the following directions : 

*' Take two gadlons of linseed oil, one gallon of whale oil, 
half a pound of horse grease, mingle them with four pounds of 
finely, ground Prussian blue, and four pounds of lamp*black, 
and afterwards boil thf m over a strong fire ; to which add one 
pound of fine ground benzoin gum, previously well mijtiglcd in 
on9 gallon of linseed oil, of which oq« half gallon ii tp be put 
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in tlie above, when tke <iofmposition has boiled half an hotnv 
and the remainder when the boiling is finished. This compo* 
sition is sufficiently boiled when it gets so thick that no dropr^ 
f all f ram <my thing dipped mia it'r atod it it afterwards fit for 
use when told. 

*^ For hitfking the conipositi<)n of other €ok>tirs# The genu* 
ind linseed oit mufet be well bleached : to two gallons of whieh 
put htilf a gallon of spertoaceti oi), and half a potind of Pxtis- 
sfati blue^ place them in a glass i^^ssel in a strong son (the ef- 
fect may be increased by burning-glasses if necessary), and when 
they have attained the samo con^stentSy as th^ black coifipo- 
sitioil, after having b^led one half hour^ take ofie |»oUnd 6f 
benzoin gum mixed with one gallon of linsi»6d <ft¥ bleached^ 
aidd one half of it to them and- place the saibe in the dun, a» 
before ; and, when it has again attained the sattie contf itency- 
as the black composition, add- the remaining half of the gum 
and oil." 

Mr. MoMe^sten' recommends that thd colours tfeedshouldh 
be at least one half of metallk coihpositidnit, as he is nof 
eei'tain that coIouts c6fnposed of aninial -substance only^ 
will answef the pui^ose : he also obsetvcsr that the Prussian 
bide hKiRed with the other colours renders the substances on 
tlhich th^y are put capable ofremtiatgheat and cotragke H^fmrs, 
though without it they will resist wet equally well. 

Mr. Mollersten directs the composition to be laid very thin 
at first, oh the substances to which it is to be applied, and that 
$eraping iroM be used for this purpose. 

The substances are then to be stretched on a board or frame 
over blanketing, and pUt into an oven to dry the composition^ 
and this operatfon is to be repeated till the substances have at* 
tained the proper gloss and smoothness i besides the scraper» 
pumice-stone is to be used in the intervals of drying, to make< 
the surfaces smooth and even : from four to six repetitions of 
the lackering arid drying will generally complete the process. 

I n h 

OfewTtf^eona,*— One of the directions fbf boUing the corapo- 
iBition should not be followed t60 exactly, or the whole Composi- 
tion will probably be spoiled^ that is, ** t» boil it tUl no drtfpsfaU 
from any thing dipped into it ;" this is one of _ those extremely 
- vague rules which those who are well acquainted with a prp- 
tess frequently give, ffoin not cbrtsidering that those they de- 
sire to instruct are not sufficiently acquainted with such ope* 
rations to know that they mean by such phrases any thing but, 
the literal settse. The direction would probably be nearer the 
truth if it wks, that the matter should be boiled till jt adhered 
to any thing dipped into it ; or till the whole of the matter ad- 
hering to any thing dipp^ into it did not again fall off ill 
drbps. ^ 



f ftsi y 



fis 



Mr. Jmes Tate'* Fattntfor Friction-Wheds on a Nem Ctm 
^' Btructim. DaUd June 1^2. 

« . • ■ 

These friction-wheels are intended principally for the use cC 
carriages, and are to be added above, the axle, which is to tun^ 
round -beneath thenv 

Each of them consists of a concave wheel (like a cup), witk* 
the cavity downwards, joined tq a perpendicular spindle, 
whick turns in a frame above the axle of the carriage- wheels ;; 
the carriage-axle has a shoulder, or projecting circle, turned tHk' 
ity on which tfee edge of the concave friction- wheel rests ; and 
the carriage>sxle is kept in its proper position, under the friction- 
wheel, cither by staples passing up to the frame-work, or by two*, 
common vertical friction- wheels placed properly beneath it ; the 
spindle of the concave wheel has its upper extremity hollowed 
into a cup to hold oil, into which a pin screws down, by the 
point of which the weight is supported ; the lower end of the 
spindle is pointed, and turns in a cup of oil likewise, which is 
suppNvrted by the frame ; the friction-wheel and the part of th9 
axle which turns under it, with the apparatus for keeping tb^ 
latter in its place, are all surrounded by a case to keep off the 
dust. 

As the axle-trees themselves must turn round, it is not ab- , 
solutely necessary that the carriage-wheels should turnon them> 
also ; but Mr. Tate thinks it best they should do so, because ia 
going down steep hills it inight be necessary to stop the axle 
from turning altogether (by letting a catch fall down upon it), 
and leaving the carriage-wheels to move round the axle in tho 
common manner, in order to prevent the too great velocity with. 
*'hich the carriage would be otherwise apt to run down the htll^ 
from the friction being so greatly dimiuishcd-T 

Observatione.'^'Thc chief object of this invention is to make 
^e whole weight bear on the points of perpendicular spindles, 
instead of horizontal axles ; and there is no doubt when these 
points, and the sockets they bear against, are made of very hard 
fltnd unyielding materials, that . the friction will be greatly di- 
minished by this means, notwithstanding the lateral friction 
which must be against the side of the sockets of the upright 
spindles, and of di« concave wheel against that of the circular 
projection of the carriage-axle on which it bears. 

The perpendicular position of the spindles gives the farther 
lidvahtage of having their extremities run in cups of oil ; which, 
irom their horizontal situatiou, retain the oil in the simplesi 
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mani»?ry without requirmg any of the complicated contnvaxiceir^ 
or exact fitting of parts, and consequent binding and pressures 
which is used in giving the same benefit to horizontal axles. 

There is a farther advantage in the use of £nction-whceb t9 
carriageSy of which probably Mr. Tate is not aware, which is^ 
that the carriage-axles, to which tiiey are applied, bcirill^ neces* 
sarily perfectly ftratght^ (as they must turn round also^ will 
mi^e it impossible to fix the wheels in that position so very in* 
junous both to the draught and the road, which is customary, 
and whose bad effects in those respects have been so ably pointed 
outy and' so clearly demonstrated, in the very excellent treatise 
on this subject, published by Mr. Cummings, (for which see 
Bep. of, Arts, Vol. 13, 2d Series). As wheels are now fixed, 
their shoeing;, or iron rims, form sections of cones, which, as the 
inner part of each next the carriage consists of a larger circle 
than the outer part, must of course turn on the road with un- 
equal velocity in those parts ; which grinds the surface of the 
road, forces its materials from the middle towards the sides, 
and proportionally retards the draught of the horsos, a very 
considerable portion of which is lost in overcoming those un- 
necessary and destructive resistances. But where friction- 
wheels are used, as the carriage-axles must be straight, the 
wheels of course, on the same axtle-trce, will each have every 
part of its circumference at, an equal distance from that of the 
opposite whorl, and not, as in the present fashion, be much 
tocarcr at their lower parts than at their tops ; tlie rims of 
those wheels will, therefore, be cylindrical, and will, from X\i\\ 
circumstance, move on the road with less injury to it, and less 
draudit. 

As the principal impediments to the motion of carriages arise 
irom the imperfection of roads, and the bad position of the 
wheels just mentioned, which both together may, at a fair es-« 
timate, amount to ^Q parts out of 100 of the whole; and as the 
obstruction from the mere friction of the wheel on the axle 
cannot be estimated at much more tlian a hundredth part, it 
would si*em that, in common roads, it would be a matter of' 
small consequence to lessen this friction, or even to remove it 
entirely, when so large a part of the other impediments remain 
without remedy ; but, for carriages which are to run on iron- 
. rail roads, particularly those roads which are on a level, Mr. 
Tate's invention promises to be of great utility, for on such 
roads, the friction of the axles forms a much greater proportion 
of the impediment to motion, than on common rosids, as on 
fron-iail roads the other impediments are removed to perhaps 
as great a degree as is possible. 

But, in carriages' to run ori common roads, the greatest im- 
provement that can be made, is to fix the wheels so that the 
planes of their circumferences shall be at right angles to circles 
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perfectly straight, and their rims cylindrical : if the friction on 
the axles were totally removed, it would not occasion near so 
^uch advantage ; and the chief benefit which any kind of fric- 
tion-wheels occasion, will arise from the making such a posi- 
tion and construction of the axles necessary, as must cause the 
carriage- wheels to be formed in the manner before ex-plained. 

The strength said to be given to a carriage- wheel by the 
flishing form, could be much more efTectually and indubitably 
given, by fixing the spokes alternately in different circles on the 
nave, in the same manner as the mail-coach wheels were all at* 
£rst constructed, and are still in most cases ; and wheels could 
be thus formed to run on straight axles, with superior strength 
to the dishing wheels, together with the other advantages 
pointed out. It may not be improper to observe here, that 
the 'fiarther asunder the circles are on the naves, along which 
the spokes are fixed, the stronger will the wheels bel 

The great facility which Mr. Tate's invention gives for re- 
taining the. oil, may make its use in carriages tor common 
T^ads an object of considerable importance, particularly for 
carriages that are intended to run with much velocity, such as 
mail-coaches and stages ; and there is reason to think, that for 
them this ^cumstance w^ould be of much more importance 
than the diminution of friction in other respects. 

For such carriages the simplest form of M r. Tate's frictioft- 
v?heel would be best ; and, therefore, a single^ friction- wheel 
and staple at each place of support would be preferable for 
them. The friction- wheel may be made so as to rest on a 
tingle point in one oil-cup, by enclosing the upper part of the 
Spindle in a socket, the lower oil-cup and its support; would 
then be useless, and might be omitted, which would make the 
contTivance more simple : if the friction- wheel were also^xcd 
so as that its plane might incline a few degrees to the horizon, 
and thus, in some degree, rest on the back part of the axle ; 
ivheu the carriage was put in motion, it is imagined this posi- 
tion would enable it to diminish the friction on the back part 
of the axle, arising from the draught, as well as that on it^ 
tipper surface proceeding from the \veight. 
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Mr, Cox Steveks'* Pataitfor Nrw Const ructiom of Boilers 
for Steam" Engines. Dated May IS05. 

Ma. Stsveks states, in the preface to his specification^ 
that from experiments made in France in 1790, by M. Belan- 
cour, it was found that within a certain range the elasticity x>f 
steam was doubled by every addition of temperature equal ta 
SO degrees of Fahrenheit's thermometer, which cxpcrimontB 
were carried as far as 2^0 degrees. , 
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Mr. Stevens also states, that his father made experiments oa 
Ihe same subject, and found, that at the temperature of boiling 
ia\y which has been estimated at about 600 degrees, the elas- 
ticity of steam was equal to the pressure of forty times that of 
the atmosphere. 

Mr. Stevens's application of this principle, for which he 
claims the exclusive use, consists in formii^ a boiler by means 
^ a system or combination of small vesseb, instead of using '^ 
•iog^ boiler as is now customary ; this method, any v)(^ ap* 
^ied, Mr. Stevens claims, but states the particular ^onv whic|i 
lie thiidis best fur this purpose as follows : 

^ Suppose a plate of brass, of one foot square, m which # 
'* number of holes are perforated ; into each of .which is fixe^ 
'^ one end of a copper tube about an inch diainctcr, and twp 
'^ feet long, and the other end of the tubes to be inserted in ^ 
** similar piece of brass. The tubes, to insure their tightness,* 
** to be cast in the plates. The plates are to be enclosed 
*'*' at each end by a strong cap of brass or cast-iron, so as tp 
^^ leave a space of an inch or two hollow, between the plate and 
^^ the cap ; the /Caps are to be fastened to the plates by screw.- 
** bolts* The supply of water to be forced by a forcing- pump 
** into the cap at one end, and the steam to pass through a tube 
•* from the other end of the cap to the cylinder ; the whole is 
'* then to be set in brick- work m the usual mamier, and pl^ed 
'* either horizontally or perpendicularly." 



ObservaHons, — ^The object of the form of boiler described, if 
to expose as great a surface as possible to the action of the -fire; 
hut there is no vacant place left in it to serve as a steam-reserr 
▼oir, which is usual in all steam-engine boilers, and without 
which it is most probable the supply of steam would be very un- 
equal. 

It is a question of law to determine whcthej Mr. Stevens has 
a right to prevent any one from using more than two boilers at 
Qnce to an engine ; but, as it appears, frorxi his owjn statemei^, 
ithat the intent of his contrivance is for working engines under ^ 
great pressure of steam from a very great . beat, it docs noyt 
seem that his patent could apply to prevent the use of a number 
cf small i)oilers on 'the common construction, worked at the 
usual low pressure, which, as they might all be made of cast- 
iron, and could be are-placed singly, if damaged, without ^fi- 
lar bing the othcrsjj would probably be of some considerable 
use ; especially as there is no way yet discovered of making 
Jarge :boilers of cast-iron, so as to be worked with advantage, as 
is evident from .their not being used. 

The principle mentioned in Mr. Stevens's preface, " of doui- 
bling the pressure of steam by every addition of 30 degrees of 
^mperature," is not so indubitably advantageous a^ be and soine 
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other gentlemen seem to think ; for unless they can prove, that 
in order to produce this increase of temperature, there is not 
am increased quantity of fuel used in proportion to the pressure of 
steam produced^ the advantage must be still doubtful ; and a^ 
the increased pressure of steam depends solely on the additional 
quantity of caloric or fire, combined with it, it seems more 
than probable that a quantity of fuel must be used at least in 
an equally great proportion to this increased pressure of the 
steam. 

Steam-engines worked under great increased pressure of 
steam are more difficult to be kept steam-tight (lian those at a 
moderate pressure, and are very liable -to dangerous accidents 
from different causes, the most obvious of which is their burst- 
ing from the direct pressure of the steanu 

But they ar^ also liable to be burst from another cause, 
"which is not known to the general class of engine-makers ; 
when metals, particularly iron, arc heated to a certain <legrec 
in contact with water or steam, the water is decomposed, its 
oxygen converts the metal to an oxyd, and its hydrogen enters 
nto the gaseous state ; hydrogen in contact with oxygen^ 
(wihch will be furnished by the atmospheric air, which 
all water holds in solution in considerable quantities) 
expjodes most violently either by a certain heat, or even 
a certain degree of pressure, both which it experiences in 
the boiler : so that engines on this plan seem like a fabrication 
of gunpowder over a naked fire, to those who know this cir- 
cumstance. Mr. Stevens's boiler seems particularly liable to 
this last accident ; a combination of metallic pipes, exposed 
to a strong heat, is the very apparatus which chemists use for 
the gasification of fluids on certain occasions (one of which, con- 
trived by M. Baruel, is described in this Number) ; and such is 
the construction of thetibove boiler, as tc^answer this descrip- 
tion so exactly in every respect, that it would probably form 
as complete a gasifying apparatus as any experimental chymist 
could desire. 

It is extremely probable that most of the violent accidents 
which have happened to engines working- under high pressure, 
and with great heat (some of which have been attended with 
fatal consequences) have arisen from explosion caused by the 
gasification of water in contact with highly heated metal ; and 
that even the lesser accidents that occur, such as forcing out 
the cocks, &c. from the boiler, (some of which have been 
known to be driven off with that violence as to penetrate the 
roof as if shot from a gun) have also proceeded from the same 
cause. 

Any circumstance that may occasion explosion is the more 
^0 be dreaded in steam -engines, as safety-valves afford no cer- 
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tain defence against this acricUnt ; for if. the explosion is any 
way violent, the bursting torlh ot the ignited gas takes piac» 
yi\i\\r such extreme velocity, that no moderate sized valve can 
give it sufficient vent, or even yield to it with necessary quick-^ 



ness. 



Coiijectnres on fheCmtscs of the Diminvtion of the Waters of the 

Sea, By M. Poiret.— Joi/r. de Pij/s. Vol, 60. 

' ' . * • 

' The immense (fiiantity of marine productions which ar» 
found petrified on Mount Perdu, in the Pyrenees^ at three 
thousand yards he ight above the level of the sea^ is to most 
people an incontestable proof of the prodigious elevation of the 
ocean above its present bod at some remote period, and of its. 
continuation at that heiirht. 

This great truth has now obtained the most rigorous dci 
monstration ; but the human mind cannot be content with this 
solely ; it demands, with eager curiosity, What has been the 
cause oj so great a dimimiiion of the ocean i This gives rise to in- 
finite conjectures, and each adopts that opinion which he thinks 
most probable, or which is most conformable to his favourite 
system. • 

' Some suppose this w^as caused by the sinking down of the 
mountains, or by their elevation ; others believe that the 
waters could be changed into air or earth ; others that ihey 
remain suspended in the atmosphere ; some think that they 
have concealed themselves in the heart of the globe ; and, 
finally, there are those who maintain that they have parsed off 
to other globes. 

This grand ' question always appeared to me one of the 
most essential relative to every system of geology : I have there- 
fore endeavoi^red to solve it in my turn, by following atten- 
tively the operations of nature which daily take place, on the 
surface of our earth. 

As long as water was thought to be an unalterable element, 
which was restored to its original form entirely on the de- 
composition of the animals and vegetables of which it formed 
a part, the consequences from this — that it must always exist 
in nearly the same quantity at the surface of our globe, oc- 
casioned the difficulty of aceounting for its known diminution, 
which made it necessary to suppose the existence of immense 
reservoirs for its reception in the bosom of the earth, or its 
passage to pther planctSj in which hypotheses, so coutrary to 
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the laws, of natural philosophy, the iniagination >Vas con- . 
founded". ' 

But since we have acquired the knowledge of the compound 
Mature of ^at^er from the beautiful experiinehts of Cavendish 
(and of Lavoisier, and understood the qualities of that hydro- 
gen and oxygen of which 'it is composed ; the cause of its 
diminution almost spontaneously presented itself, since in not 
being a simple sVlbstance, it could no longer be considered as 
indestructible: hence it niust now 'be classed among those 
compound substances whose existence is of course only tern*- 
porary, and which are subject to a destruction more or less 
rapid according to the nature of the agents which attack it. 

Water enters into the composition of most substances ia na-- 
ture^as an elementary principle) paHicularly in those of animals 
and vegetables ; b\it if it unites to some without Losing its na- 
ture, it cannot unite to others but by being decomposed ahd 
ceasing to be wat(jr. It is thus that it abandons its oxygen to 
iron^ and its hydrogen to plants. These two principles once 
separated cannot Unite again to form water but by a concuiv 
rcncc of circumstances which does not often take plaoei 

This principle of decomposition of water being once esta- 
blished-, we have only to consider what substances, absorbijig it 
mostj by their great multiplication can occasion a sensibhi 
diminution of the aqueous clement; none appears more qua- 
lified for this great operation than veS^etables and animals. I 
will commence with the Action of the first, and afterwards con- 
sider the effett produced by aninlals, minerals, and the other 
phenomena > which can accelerate the decomposition of water.'* 

The necessity of water for the production and growth of 
plants is too well known to need proof. It is not less evident 
that oke part of the water absorbetl bp plants remains in its natu* 
ral statfy dftd that another part more considerable is decomposed^ 

This last portion requires some explanation ; — the water absorb- 
ed by plants becomes one of the principles of their nutrition, arid 
consequently of their growth. In this ^iew, it canrtot remain in 
them in its natural state ; It experiences the same action which 
aliments do it) the stomachs of animals ; it is digested by them^ 
if I may use the ^^xpression, and although it may be difficult to 
explain how this is done, we have good proofii of the fact from the 
. tfTcccs produced^ and the new * cllemical discoveries also assist 
much in letting cis see some of those secret and mysterious opera- 
tions of nature. 

It is true that a certain quantity of water remains unmixed in 
the plant, as the sap^ which is frequently but a pure limpid water ; 
and another portion holds in solution other substances, as the 
juicet which varies according to the nature of the plant : in finej 
water is fbtind in all parts ofplants in greater or less quantity* 
^ £nt if a portion of water remains thus in the plant in its natural 
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state, a still greater quantity is actually decomposed^ becomes a 
constituent part of the plant, and is converted by the vital pores of 
the plant into vegetable substance, as fruit and roots are con- 
verted into flesh by the digestion of animals* Hydrogen is one 
of the principles of water, we find it in oils combined with car. 
bon, we find it in the state of gas in the decomposition of plants* 
and experiment has demonstrated that leaves exposed to the 
action of the sun absorb hydrogen from water with considerable 
force, and etve its oxygen to the atmosphere. The quantity of 
water which plants assimilate thus^ is so great that Hales found 
that a plant which weighed three pounds had acquired an adg* 
mentation of two pounds^ after remaining for some time with its 
roots in water^ 

fVAat then becomes of ^tkis great quantity rf xvater which 
plants absorb f 

The solution of this question is decisive. It is certain that the 
two pound mentioned does not remain in a state of water in com- 
bination, since if the plant does not receive more water it perishes 
in a few days. It may be said that this water escapes in the form 
of vapour by the secretions; but none of the experiments made 
yOn the transpiration of plants favour this opinion: that plants 
yield only elastic gases from their different parts, such as oxygen 
carbonic acid, azote, and sometimes hydrogen, according to cir- 
cumstances, ia well known ; her^ then is the evidence ofthe de- 
composition of two pounds of water ; and what thus took place 
in a single experiment passes continually in the wonderful opera- 
tion of vegetation. 

The solution of this last question leads to another : Does 
a sufficient quantity of water enter into the composition of ve- 
getables to acc&untf at least in part, for the great dimintUion of 
the waters of the ocean t 

The experiment of Hales, and many others, shew us the great 
quantity of water which is consumed by plants ; on the other 
. hand, plants in this operation only retain the hydrogen, which 
is but a seventh part of the water.; if then the plant requires^ loo 
measures, of any kind, of hydrogen for its daily support, ^700 
measures of water must be absorbed to produce it. Suppose then 
that a tree during the time of its vigorous vegetation, or during 
100 days in the year, consumed each day a pint of water, and that, 
this tree lived 40 years, it would have decomposed in that time 
4000 uints of water, or about eight hogsheads. This estimate, 
thougn considerable* is doubtless very inferior to the reality. If, 
however, we apply this calculation to all plants existing, on the 
face ofthe earth, if we add to this the idea of a vegetation exist- 
ing for thousands of ages, and of those immense forests which 
still cover the uninhabited parts of the world, aiMl which once 
covered the countries now cultivated; if in %30^ we consider 
.that (he whole mass of vegetable earth, the extensive depths of 
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peat) and the thick beds of coal, are all so many remains of an- 
cient vegetation, ^hat an idea must we have of the enormoaa 
quantity of water necessary for the formation of all these substances, 
and for the support of such an abundant vegetation for so long « 
perfod ? But it is not sufficient to prove that water is decomposed 
m the act of vegetation, and becomes one of the constituent prin* 
ciples of plants ; vft could conclude nothine in favour of the di* 
miaution of the water, if we could not likewise prove, that 

Plants either in their customary transpiration or at the time 
^ their decompositiou, do not restore, or at least in but a small 
degree, that principle of' the water, the hydrogen^ which they «e- 
pmratedfrom it, 

I have remarked that in the Humerus experimenCs which hav€ 
been made on the transpiration of plants, the gases exhaled by the 
secretions of vegetables, were oxygen, azote, or carbonic acid» 
and scarcely any appearance of hydrogen, though it ought to be 
the most abundant. 

This 2as appears only in the decomposition of plants ; it is 
produced in some marshes in great abundance ; but. this quantity , 
can be nothing in comparison with that which* has been absorbed 
by plants during their lives, since this gas is known to be the 
great principle of vegetation : when the plant is destroyed, the 
vegetable earth which is produced owes its existence to the same 
■elements which have produced the plant ; for if it is supposed that 
these elements return to their original state at the destruction of 
the plant, from whence can vegetable earth be composed, which 
cannot exist without vegetation ? Besides, hydrogen gas is actually 
produced in the-analysis of all the before-mentioned substancest 
it also is extricated in coal mines, and there frequently causes 
dreadful accidents. But the principal restitution of hydrogen 
cannot take place but at the total destruction of the vegetable 
earth, when it by degrees parts with all its difi'erent component 
elements, and nothing remains but its silex ; and this restitution 
is no doubt necessary to keep up that equilibrium among the 
elementary parts of our globe, without which it would advance 
too rapidly to its destruction ; in this manner hydrogen being 
returned in part to the atmosphere, takes fire when certain circum- 
• stances permit ; this combustion unites it to oxygen, and 
there thence results a new production of water. There is even . 
reason to believe, as many very ingenious chemists have thought* 
that the rain of many storms is partly thus produced. 

There still exists one difficulty in accountingfor the diminution 
cf the waters of the ocean, which is so great that it seems to 
bring the question back to its first state : — " At the time when . 
<' the waters of the sea were at their greatest height, when they 
** either covered the earth entirely, or for the greatest part, there 
" either existed no vegetation, or it only took place at the sum* 
** mitt of the highest mountains ; the plants were then too. few to 
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«< efil'Ct a dimioution of the waters, which ought to hare bccif 
" then greater, as the wateri were then m'>re abundant." 
' Before answering this que-jfion, I shall observe that the opiniori 
which suppose** the glob^ totally covered with water is only an 
hypothesis, w^hich, hoA'cver> is supported by so many strong pro^- 
bahilities, that I know no plausible reason which should make ns. 
leject them ; biit to perceive all the causes which could operate 
to produce 4 diminution of the waters at first, we most consider 
the then state of the globe, and all the circumstances in which it, 
was placed. 

When I said that vegetation was one of the chief causes of the 
diminut'on of the waters, 1 did not mean to say it was the only 
one. If water is necessary for the gitiwth of plants, it is no less 
so for the lives of animals, aiKl it$ decomposition in the latter way 
is no less certain. Its hydrogen is in animals the base of their 
fat, as it is of oils in vegetables; but this fat is not so abundantly 
found any where as in cetacious fishes, of whose substance it 
forms a very considerable part. 

The prodigious m\iUiplication of fishes is well known, which of 
course would be more numerous as the mass of waters was gceacei. 
Besides the fish pro; erly so called, there also existed vast num- 
bers of cockles, oysters, and other such animals ; of shell worms^ 
and moluscas ; of polypi lodged in lithophites, corallines, and 
ma.ircpores^ which are employed in constructing calcareous 
rocks, that are uniformly composed of the pulverized remains of 
thcli shcllst and their tubes joined together and united, which 
insensibly raising themselves from the depth of the sea, hav^ 
reathed the surface of the waters. At the time of their retreat 
the. e rocks formed isles, at first barren, but which were ere long 
covered with an abundant vegetation* This great work was thus 
effected at the expenrC of the waters, which diminished moie 
rapidly, as organized lacings I)ecame more numerous^ 

But nature does not always ubc means so progressive and r^gt^* 
lar; it sometimes produces grand phenomena, which execute 
in an instant, that which otherwise would have been the work 
of ages. It is thus that sometimes it causes volcanic fires ta 
rush from the bottom of the ocean, which elevate the ^artb on 
high, open immense abysses, and of which the combustion, con- 
tinuing during unknown ages, has destroyed a mass of water 
proportional to its activity ; for it is a well-known fact, that wa- 
ter thrown en fire, in a cenain proportion, augments its intensity, 
so that it is employed f r th;jt purpose on the small fires of forges^ 
Doubtless then chose extinguished volcanoes, which are spread 
far and near over all parts' of the earth, were once sub-marine ^ 
rising from beneath the waters, they were for many ages nourished 
at their expense ; and this period is so remote, that were it not for 
the ancient monuments which nature has preserved for us, wcf 
could not even suspect their existence. It may be conceived that^ 



Causes of the Diminution of tJie Sea. 241 

With such, powerful means, with fire- vents so naultiplicd, the mass 
©f water ought to experience a considerable diminution ; and,, on 
the other hand, its precipitation into the immense caverns formed 
by the volcanoes in the bosom of the earth, would depress its Ltvel 
very sensibly. These means, more multiplied formerly thanlhey 
are now, ought to be regarded as the first agents employed by na* • 
ture for bringing to light the inhabitable earth. 

1 have not yet mentioned minerals : thG)'<^oi]ght also to be con* 
sidered as substances produced by wate):, and at its expense : it 
enters into them as a constituent principle, the proportions of which 
depend on the nati^re of eaclvsubstance. Scnistosei calcareous, . nd 
argillaceous substances afibrd it in the greatest abundance of all, 
these arc in eftect tho^e secondary substances which are not formed, 
and do not appear but in proportion as the mass ot waters diminislw 
This was also the opinion of.BuiFon, viho considered the forma- 
tion of these minerals as the second causeof the diminution of the 
waters. He attributes the first to the cavernose expansions forme4 
by the primitive fire, which was not according to his opinion that 
of volcanoes; he tlKii adds : 

« fiut a second cause, perhaps more efficacious though less appa* 
f ( .rent, and v, hich 1 ought to state here as dependent on tht forma- 
f • tion ,of marine substances, it^ the actual consumption of an im- 
<« mense quantity of water which has entered, and which every 
<< day is entering into the compobition of sroney bodies. The 
« preseiKe of this water can be demonstrated in all calcareous 
*f matters; it is found in them in such large quantities as toconsti- 
fc tute frequently a fourth of their ma«s, an«^ thi^ water incessantly 
« absorbed, by successive generations of shell-fish and other ani-» 
#( mals of this kind, is retained in their remains; so that in fact all 
i* our calcareous hills and mouutains are composed actually of a 
<< fourth part of water; and the more shell-fi. >h and other marine 
i* bodiesoi this kind multiply, the more must the quantity of water 
<< diminish, and tlie.su r face of the sea become lower. '* 
. I have now proved that there is. a continual destruction of a 
Jarge quantity of water by the operation of minerals, animals, and 
plants, and that if these substances restorre a part of it at the mo- 
ment of their decomposition, it is very inferior to what is actually 
consumed. 

I do not pretend to exclude totally the other causes to which 
this fact has been attributed, such as the elevation or sinking 
down of mountains and the retreat of the water into subterraneous 
caverns ; but these arc momentary, accidental, and very inferior to 
those I hav« recited, which are constant and incessant ; and thua 
that has been thought the effect of particular accidents only, which* 
it is evident is the consequence of the lavvs of organization, by 
which I have endeavoured to explain how nature operates in caus^ 
|pg the diminution of the waters. 

^ut it will be said in obje^ion to what I have advanced^ 
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. tkat the operation of plants and animals^ in diminishing the mas9 
of water f is very small, since after so many ages this effect is little 
apparent, and that the extent of the sea is nearly the same^ gam'* 
ing on one side what it appears to have lost on the other. 

To this I answer/ that the history of man is bat a day or two la 
comparison to the old age of nature : and that if the diminntioo 
of the sea is not ap|>arent by its abasement, it may be by the de- 
crease of its depth. In ttkct, if we pay attention to the sand> 
the gravely the flintsy the earthy and the stoaesy which streams* 
torrents, and rivers roll down from the land into the great basin of 
the sea, tf we add to this the immense remains of marine bodies^ 
of pbnts, shells, fishes, and madrtporesf which have been aceu- 
iri^lated for ages in the bottom of its abysses, we cannot but per- 
ceivcythat its bed, vast as it is» must daily decrease ; and that if 
the mass of waters did not continue to diminish, ht from retaining 
its present bounds, it would elevate itself more and more^ and 
finish by occnpyii^ anew those lands which it formerly abandoned* 

t 

Ohercations. — ^Theie is a little inaccuracy inM. Poiiet's ascer- 
ticms relatiye to the operation of plants on water : he states that the 
'vskote of the water absorbed is decomposed, which is not the case ; 
lor all plants, as well as animals^ return by perspiration or evapora- 
tion, the greatest part of the water they imbibe : srill, however, 
the actual decomposition in this way is very greats and It is very 
probable that it even exceeds the proportion assumed by M* 
Poiret of xoo pints in a year to a large tree. 

It is evident that the water decomposed by a tree nrost be e^al 
to that which would produce all the hydrogen contained in its 
timber and rootSy together with that in the whole of the remains of 
^ Fea^ es and branches parted with each year, and the ve^aUe- 
earth produced by their decay : if then the whole of the infiam- 
mable parts of these substances, as is probable, owed their origin 
to hydrogen, since they would amount to more than eight hoes- 
heads for a moderate sized tree forty years old^ and since ue 
fluantity of water decomposed is^ as M. Poiret states, seven tiroes 
that of the hydroeen absorbed ; and as the hydrogen in its soHd 
combination probsioly occupies but a very small part of its bulk in 
the gaseous state, it may easily be conceived, how very mode- 
rate M. Poiret^s computation is, of eight hogsheads of water only 
decomposed by a tree in forty years« 

A late chemical discovery, made by Mr. R. Hamip, 
stated in Mr. Nicholson's Philosophical Journal (VoL V. 8vo)» 
adds another source for the diminution of water to those men- 
tioned. This discovery, as yet not sufficiently noticed in propor- 
tion to its importance, consists of the actual power which azote 
possesses of absorbing oxygen from water, and of course de- 
composing the water, till the mixture of azote and oxygen ar-^ 
fives at that proportion, which constitutes atmospheric aic« 
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NoW as itil animals wkidi breatbe decoinpdse ait by tLbserBiflg 
its oxygen, and thereby set free vast quantities c^ li2!Ote/and as 
this azote agaiii decomposes Wftter; the breathing of animah may 
be considered Ultimately as occasioning a tety {Abundant con« 
i^iilnption of water. 

On the fwcank qfiinpetikg SMps without tf^indJ 
Ann, des AHs. Vet. 20. 

•f+ h irapos^ibl^ <o make use of the cdmftion kind of 6;ar§ fft 
a hea^y sea, and for Vessels with high sides ; and it bas been 
long wished to find some method 6f impellifig vessels indepen- 
•dent of the force of the wind. 

Wfe (fan demonstrate^ and it i* easy to Conceive,' that iri erw 
deavotiring to find a point of resistance in water,- a part of the 
force employed ^i!l be lost in repricing the water hackwafds; 
and 'that the greater tbe surface of the plane is, which acts 
<>n the water, the greater ^flfctt will be produced by a given 
force. 

If insftead df the ■cpfrrmon kind of oars, which Iffrpede the 
vessel in^ returning to their first position, and ^'hich do not act 
on the water more than a -third of the time of each movement; 
another sort cotiM be contrived which would act oh the waiter 
incessantly, the poinfts of resistance wotiM be tt^bl^d; and if 
the sttHac^ of this other species 'of oars were made lal-ger, th6 
effect produced would be &<Sll more considerable. 

It is doubtless true that a man has but a certain degree of 
force which 'he Cannot augrnetit^ but he can employ this forc^ 
in a manner more or less advantageous. It may be conceived, for 
exantple, that a fnan who operates by an alternating movement^ 
as that of ro^iitg, be]>ng obliged to dimmish the velocity at tlie 
en4 of eac4i turn, to trtaike a movement useless to the object in 
wm in raising up bis body, to -iose momeriturti by the total 
cessation of molioh,' which ihust take place before the oar can 
be impelled in a reversed dfreCtion, working in a sitting posture 
by 4ie power of his arms alohe, could not produce equal effect^ 
for the siime' fatigue to himself, which another man could, who 
toting by ati uninterrap^ed movement, its that of drawing or 
pushing, sufpperts htmsdf by the rope which he pulls, or by 
the bar of a dafi^tan, and operates both by the Weigjht of his 
body and the force of his musdes at the same t!me« 

Most antient autfhors estrmated the 'strength of a man at too 
Ingh a raite, because th^ calculated from tfae effect produced 
for a 'lew houfs, by a degree of labour which the same men 
could tiot -^oMtinue for several days iti succession. '\ 

But experiments more lately made on the daHy' labour of 
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mmny iHf a, working in the same manner, and for a long conti* 
nuance, have demonstrated s 

1^. Thal^ a man who rows eight or ten hours in a day, h» 
only, a force equivalent 4it most to a weight of fifty pounds 
raised one foot in a second* 

2nd. That a man walking in a hollow wheel of a convenient 
.ftize,^bas a force equal to a hundred pounds raised one foot in the 
same time. 

3d. And that a man who draws at a cord or 'pushes at a 
capstan-bar has a force equal to seventy-five pounds raised one 
foot in a second. 

It would be impossible to use the hollow wheel aboard a 
vessel for the labour of men (on account of the agitation of 
the waves) ; but the action of pushing at a capstan-bar« or pull- 
ing at a rope, may be applied in it to give motion to the ap- 
paratus we mean to^ propose, and this will occasion a great g^n 
of power. 

The force of a man in the action of rowing, which we have 
estimated at fifty pounds, is far from being entirely employed 
against the water ; independent of the very considerable friction 
of the oar, the rower is obliged to bear a part of the weight 
of the oar for more than half the time, to raise it up at the 
end of each return, and to lose a part of his time and his force 
in bringing it back to its first position* All these losses of force 
cannot be estimated at less than one-fourth of the whole, or 
perhaps a third; there remains then a force of thirty-seven 
pounds and a half at most employed against the water, and 
of this we can prove by calculation, that at least nine-twentieths 
are eipployed. uselessly, or, without causing the vessel .to ad- 
vance, which reduces the efficient power of the rower to seven- 
teen pounds at the most. 

But with the apparatus of inclined planes, which we would 
substitute for the oars, the effect would be very different ; en- 
tirely carried by ^e vessel, though always immersed in the 
water, with the exception of a little friction (which is much 
less than that of oars), the whole force of the men, equal to 
seventy-five pounds each, would be employed. In fact, though 
our inclined. planes would have a surface mtich greater than 
that of oars, there would be some loss from the want of con- 
sistence of the point of resistance, and also from the obliquity 
of the planes. But we can demonstrate, that the whole of 
these losses x>{ force will at most be only equal to a third of 
the total force, which will produce in the calculation an efficient 
power for each man equal to fifty pounds ; while that of a com- 
mon rower is not more than seventeen /pounds; thus it may be 
seen that it is possible to invent an apparatus by which two mea 
can produce as great effect in impelling a vessel, as fivei men at 
common oars. 
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Of the different projects hitherto made public for this pur^' 
pose, none have yet succeeded perfectly; some, ^s those 
wherein milUwheels \^ere 'placed at the sides .of the vessel; * 
were too much in the way^ presented too great a jsurface to 
tjbe fire of the enepiy, and acting on the water with but one 
paddle at a time, produced but little effect; others, such is a 
sort of oars always ixQraersed in the water^ which folded up 
into a smaller space when they were moved forward, lost 
Qdost of their force in the action of folding up. Others, 
such as inclined planes placed behind the vessel, and moved by 
an alternating motion, failed partly for want of. the necessary 
velocity, which ought to be calculated according to th^angle 
9f inclinajtion pf the planes, and the quickness with which the 
vessel should move ; the same ipay be said of a species of screw, 
e^rely impiersed in the water, wliich also wanted the ^e* 
Qessa^y velocity, ai)ji of which the spiral turns approaching too 
close impeded the action of each other. 

To move vessels by elevating water, which wa« made to 
discharge itseU' behind thciv sterns, was also proposed ; but 
this method was only practicable for small vessels, would take 
up too much room for large ships,, and could be' easily proved 
not to produce more effect than common oars. « v 

Finally, Daniel Bernouilli, in a Memoir, which obtained a 
prize from the Academy of Sciences, • in 1752, on the manner 
of impelling vessels without windf proposed the use of in- 
clined planes, immersed in the water, parallel to the sides' of 
the vessel, which turning in a collar, so as to form an angle 
of sixty degrees with the keel, w^re moved in a plane per* 
pendicular to the keel, by means of an horizontal handle*. - 

The theory of thi^ contrivance is, without doubt, very fine, 
but the means of putting it into execution present too many in« 
convenience& i^ 

Th.e calculations also, of Bernouilli require corjecHon from 
the experiinents lately made of the resistance of oblique sur* 
faces'; he has moreover estimated the force of a man too high, 
Iq valuing it at sixty pounds ; aad as he \^ti% proposed, that the 
i^en shqi|(d act o,i> his apparatus by an alternating moveiAent, 
like thp^ yvliQ sAvy timber, a much greater powei^ could be- 
gg,ined l^y employing them in hauling or pushing at k cipstan*- 
bar, as has been mentioned. 

Bernouilli, besides, after having calculated the velocity which • 
his inclined planes should have to produce the best effect,' 
concludes that they should; act incessantly, and . that thc^re ' 
would be a loss of force in causing them to return at each end' 
of their course; but, besides that «. he estimates this^ loss too 
low; it;^ in vain that he wo.u^ld ^ require pf thenien to give 
always an uniform velocity. to the inclined planes, foif'.aH prac-• 
tif al men know thi|t itp epgine can resist: thi^ shocks; which ' it 
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vould cSipdHeiKe fro«i an alternating movement, if its velocity 
iverc not considerabjy roduocci at the end, and at the commence-* 
^ent of e^ch course. 

But if a i^ot^tory moveme^ be given to fhe inclined planes, 
there, need be no ct?ssa>ion of motion,- or los? in reversing 
iJiirectioQ* If t))e inclined plane^i, always immersed in the^ 
if^atcTy ar^ sufficiently separated not to itnpede one another ; if 
4 wlocity is given to them/ calculated according to their 'aiigfe 
of inclination, the possible velocity of the vesse), and tfte ex? 
|>criaienis mtfre , Utely made on tlie resistafice of ohlique stir- 
faces; if the los» of force, caused by the resistance of the 
radii of the planes, can be^ proved to be diminifshed almost to 
a nuility by miaiking those radii of iroii.; if thfe men, instead 
of an alternately reversed^ moticm^ \rork with a continued move- 
ment, and if the roeaps of applying ih^ apparatus, being much 
mpro ^asy of execution than those of Bei^nduiUi, are such as 
may be used for large ships and in all circumstances ; if that 
they, may be put to wofk in less than a quarter of an hour, 
preseiit no objeot for the fire of the epemy, and can be moved' 
by mien aboard the vessels, or by steam-engines, or on riwrs 
by horses platted in the barges themselves; if all this can he 
done, it must be allowed that a near approximation to perfect* 
%0Xi is. made. . • " . 

The bases on which our calculations are founded ar6 as' 
fbllowa: 

We have supposed, with all naturalists, that in an indefinite' 
fluid, such, as the sea, the resistance of plane surfaces, and even 
pf oblique surfaces, is as the squares of the velocity. We 
have tatiem it for' granted, wiili air philosophers, that there-. 
sist4nc€| of a plane surface, moving in an indefinite fluid, may 
be.valu^ as a column of the same fluid; of- a base equal to 
^he said surface, and of a height equal to the space which a,' 
l>eavy body must fall to acquire the same velocity ; and as to 
the ifesistan^ of oblique surfaces, we have corrected the theory, 
from . the. experiments made^by M.Bossuetand M. Condorcet* 
with boat^ headed with angular prows, forming different an- 
gles of inclination, front 12- to \60 degrees. We have also 
suppoaedj according to calculations and experiments made at 
!pr(i^t> by .the celebrated Bourguer, that the resistance of a 
ship of IQO guns was equal to that of a plane surface of 15d^ 
squat0 ii^et» land that of a galley to 1^ square feet. We hav^ , 
d,Qduc?d from these cakmlations, that a frigate may make a 
fO^ififan^o equal ^o, ^0 square feet, and a gun-boat to iff square 
feeft > 

Tbpt^appamtua to which we alluded, shall no\^ be descri|>edf 
We have already proposed ihciihed planes, moved circnlarl^ 

ike the saib of a windmill ; two at)pariittus of tikis nature should 

e placed at ea€|» sade o^ the ye$se), vid tiro aiore behind ; one 
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of which, such as should be^ placed at the side of the vessel| 
may be fanned as follows, of a size proper for a shrp of 100 
guns. f . . 

The apparatus consists of three' parts, the implement for 
acting on the water, the frame which sustains it in its place at. 
the side of the vessel, and the machinery for putting i); in mo^ 
tion. 

The instrument 'for acting on the wafer, consists of an arBot 
fburteen f6et long, and two inches in diameter, of iron ^ thi^ 
carries eight wheels for acting on the water, to each of whicb 
it is perpendicular, and forms a common axis for them all ; the 
wheels should be at equal distances from each other ; each of 
them consists of eight arms of iron, each three fee^ Jong, 80 
that the wKple diatictr of the wheel is six feet ; each of these 
jirms> a^ the distance of twenty inches, froia, the centre, carrier 
a Jil^^et-m:^ plane (or paddle) sixteen inches square, which i^ 
inclined so as to form an angle of sixty degrees, both with tho 
arb6r and the kefel of the vessel, to which the ^tbox is placed, 
parallel. 

To sustain thjs arbor and the wheels, two strong bars of 
iron, of between two and three inches thick, proceed from tl|o. 
side of the vessel at right angles to it, about two feet and 4 
half below the surface of the water: these bars are two feci 
>nd a half long, and five feet distant from each other, and are 
forked at their extremities: directly over the^, two other ban 
of the same thickness, and seven feet long, proceed from the 
vessel one foot and a half above the surface of the water, from 
whence they go obliquely into the water, so as to pass betweeu 
the forks on the extremities of the first-mentioned bars, and to 
have their extremities four feet from "the side oL the vessel, and 
six feet beneath the surface of the vvater; whicl>. extremities 
haye each a divided collar, in which the firhor described turns, 
being so placed in them, that four feet of. it project beyond theni 
ait each end. 

The bars whic^h thus sustain the arbor, after passing through 
the side of the vessel, are continued foe some distance insiqe, 
whe^p a cross bar joins their two extremities, by pressing ou 
which, the men can raise the arbor and wheels oiit of the water, 
so as tp take them aboard or repair them. ' * ' \ 

To, put the arbor and its wheels fn motion, an axis proceeds , 
obliquely from the vessel iu same manner as the last describe^ 
bars, iVoin thi^ middle spade between them, and supported like 
^hem in the same way, by ^ forked bar beneath ^he water ;, the . 
extremity of this axis cai'iies a toothed wheel, whicji workg 
in another toothed wheel two feet djameter attached to the . 
niiddle of the arbor, and at right angles to it; the other ex- 
tremity of the oblique axi^ which, is Viithio the vessel carries 
another toothed wheel; which works obliquely on an horizontal 
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wheel, which may be turned round within the vessel by one 
or more capstans, or ii; any other way. 

It may be easily conceived, that the motionl>f this horizontal 
wheel will turn round the arbor, ^nd thp wheels holding the 
inielined planes, with more or less quickness according to the 
diameter which is given to it, although the arbor and impelling 
wheels are beloW the surface of the water; this axis, and its 
wheels, may easily be disengaged irom the rest of the ap- 
paratuSy by slidlog it upwards through its socket in the side of 
the vessel. 

' The jmp^ljjng wheels will be situated at about two feet froqa 
each other on the arbor, and each of the inclined planes a^ 
the arms, on account of their obliquity occupying only a space 
of eight inches of the circumference of each wheel, will leave 
an interval between it and the next of one foot ; if this should 
iiot be space enough to prevent the action of one plane in- 
juring that of another, t\ip af|>or vc^^y be made longer, which 
will admit of more wheels being placed px\ .\t t})^n eighty of 
diminishing the number of arms on the wheels, and of Icavr 
ipg a greater ifiterval between the wheels. 

As each wheel has ejght inclined planes, and there are ejgh^ 
wheels on each arbor, and two arbors at each side, there will be in 
ajl 256 planes (without reckoning those of the apparatus of a 
similar nature to be placed a^ the sten^ of the vessel)^ in order 
to g|ve the vessel a velocity of five feet in a seconjl, the iiir 
cfined planes need only be n^aved with a velocity of twelve 
feet in a second ; the resistance agajnst each of them will be 
equal to ten pounds weight, and 500 men working the ap-r 
paratus will produce the velocity mentioned. 

For the force which is stated that eaph incljned plane will 
have to sustain, Ae iron arm t}iat supports it i^eed not be more 
than six lines thick, which will make but small resistance in 
passing through the water. The inclined planes should be 
made of sheet-iron, sustained by a frame of four small bars^ 
and covered with copper of one line in thiqkness well soldered 
to it. 

The apparatus 0f inclined plaices at one side qf the vessel is 
made to turn in a different direction from that at the other 
side. 

Every large ship has two captans, ^yhich are hardly ever 
used but when the anchors are to be drawn up \ these capstaai , 
would serve to work the apparatus next them at both sides. 

The two sets of impelling apparatus placed at the stem, are 
to be constructed like those described^ except that each is to 
be supported by asingleobliaue bar, from the middle •f which 
a second proceeds downwanls perpendicularly to the arbor« 
and forms one of the supports for it, while the farther extre? 
mity of , the obliqUe bar forms another, ' 
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* The apparatus placed at the sides will be very convchient for 
turning the vessel about; and as they will be manageable witt 
more facility than those at the stern, the latter need not be used 
but when the former are destroyed. 

The capstans vnay be made tq turn the horizontal wheels, 
which give, motion to the machinery of the apparatus by an 
endless chain passing round a ivheel on each capstan, and like- 
wise round a wheel attached to the axis of each oY the horizontal 
wheels : and each capstan is to have thirteen bars of seven feet 
long, and three men are to push at each bar: thirteen more 
men may be placed between the bars, each to draw by a strap 
attached to the extremity of the bai; next them and passing 
round his breast; in this manner fifty-two men may be made to 
work at eacli capstan on each deck ; and if the spindle of the 
capstan traverses through three decks, IS6 men altogether may 
be made to work at each capstan, and 312 men at the two 
capstans ; which number might, in most cases, be spared from 
working the guns in time of battle in a ship of the size men* * 
>tioned. 

Besides the men at the capstans, an additional number might 
be m^de to impel the vessel, by fixing two horizontal wheels, 
one at each extremity of the deck, round which an endless 
chain should pass, at which the men should haul by straps at-* 
tached to it, in same manner as boats are drawn along rivers 
in many places ; * from these horizontal wheels, other endless 
chains should pass to the wheels of the described apparatus, to 
give them the required motion; at the endless chains 400 men 
might be made to haul on one deck in a vessel of the size men* 
tioned, by making them move in double ranks. 
. In small vessels, where there would not be room for capstans, 
t>r wheels and chains, or in stormy weather, when they could 
•not be worked, the men might be made to impel the machinery 
In a sitting posture, by an alternating motion like that of row- 
ing ; which might be effected by. having an horizontal axis, car- 
rying two cranks pointing in opposite directions, placed across 
the vessel, which axis should have a vertical toothed wheel at- 
tached to one of its extremities, so placed as to turn the wheel 
of the axis which passed through the side of the vessel to work 
the machinery outside ; from the cranks two long bars, chains, 
or ropes, should pass along the decks, with sticks placed across 
them at regular intervals, by which the men pulling at the dif- 
ferent cranks, so as alternately to give their force in opposite 
directions, would thereby cause the wheels, to turn, and thue 
apparatus to act. 

The men may be either placed opposite to each other at dif- 
ferent sides of the .cranks, or all at one^ side ; but in either case 
must be divided into two gangs, which are to act in succession, 
and in the lat er cas^, each gang must Work at a different cmnk; 
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This metho<| of iYapellin^ the vessel, though infenor to that 
by the capstans and endless chains, will however he. preferable 
to the action of oarS, inasmuch as in using it, the men will no4 
iiave the weight of oafs to cany, thiire will be less friction, and 
the inclined planes having much greater surfa(:e ihan the blades 
of oars, their effect X\ill be nearly dotthle that of oars. 

The opposing stirfa^e of a vessel of 1 00 guns beingy as before 
6tatcd> equal to ISO square feet,- estimating a cubic foot of 
vatcr to be seventy pound >>ireight,' and the resistance of the 
water to be equal to ^> column of ISO square feet, aad of ^the 
height which a body Intist fall to ^x:€|uire the Velocity of the 
vessel ; the ship moving at the rate of five feet in a second 
will experience a resistance from the water eqi^al to 4375 pouVids* 
and the labour necessary to impel the vessel at this rate, (by 
the machinery) will be equal to 21876 pounds raised one foot 
in a second ; 400 men, valued each at 75lb. elevated a/t 
the rate last mentioned, will produce a force equal to i2S8CO 
pounds, which after deducting all proper allowances for frictioiiv 
the resistance of the arms of the water-wheels, and other im« 
pediments, will still have a very considerable surplus over the 
force required for impelling the ship. 

The number of men requisite to move a frigate in the manner 
described, would be 280; to move a praam, 104; and from 
40 to 60 for a gun-boat. 

A ship of the line need never surr^der till it is quite dis* 
abled : and as long as it can be manceuvred, it will for a g}x$X 
while resist a much superior force ; and as in the pi^posed me« 
thod of impelling the vessel, the men who work at the ap- 
paratus will be mostly beneath the surface of the water, but 
little exposed to shot, and may be olteo relieved, a ship may 
thus keep the sea though ^greatly ii^ured, wait for the nigh^ 
and escape from the eneAiy. 

Besides what is iilready giveh of this paper* the a^thon 
enter at large into the farther advantages this method of movikig 
ships would give their countrymen in attacking our shipft, and 

Earticularly in escaping fjom them, and in getting out of ' 
lockaded ports, and are very diffuse on the great facility it 
would afford of invading this country, in calm weather, in fogs^ 
oi: when the wind prevented our ships from getting out of port. 
I'hey dso mentapn the advantage there would be in us»ag fiteam- 
engines to give motion to their apparatus ; and state that Mr» 
FvJtou did not succeed in his attempt to move vessels by steam-* 
engines, chiefly because the paddles of the wheels which acted 
on the water in his method, actjng \fvA <lfEe at a time, opposed 
(00 little surface to it, and were in othc^ respects «ipp|icd in H 
disadvantageous manner. They also pro|}08e this eiethod Ibc 
inoving heats on gre^t rivers, and to Mve a macUneiy. hirted 
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py hocies afaoiird them, though they acknowledge it would not 
foe se proper j[>a oanals as the jaethod in use ; they have detailed 
the Machinery propet for this latter purpose, which may easily 
be jmf^tned from what has been described ; and also havd in<^ 
serted very long and minute algebraical calculations to. prove 
the several facts stated y which- w^ believe to be correct^ but 
could not insert without extending the extract ^b^ond the>pix>per 
bounds. 



O600h»^Hm^.~rhe chief objections which the • Author of 
this pap^r m^kes to Bemoailli's method for the same purpose^ 
may be applied Hq his : namely-^hat it would ptesent too many 
inconvenienCies 'for execution, and be too cumbrous ; though ' 
it appears simple to them, its great multiplicity of parfs^ of 
paddles, of wheels^ and iron franieowork, would make .it seem 
very complicated to sailorsj ..and the room it would take in 
stowage aboard ship, .when not used) would be more than 
could , be. spared; the iron. frames for attaching it to the sidiea 
of thei ship, are neither strong enough, nor sufficiently well 
braced; hut^ notHrithstimdingit^ defects, it is certainly the best 
which has yet been made public. The principles on which the 
theory of the author is f6und^> are demonstrably right; and 
if the. application of them proposed does not suit the use in« 
tended, it may lead to others which will do so. 
' It is certainly possible to construct another apparatus on the 
same principles, which would not occupy a twentieth part of 
the room aboard when not in us^, migh^ be shipped and un- 
shipped in a few minutes* and which woti Id. require no frame* 
work to be placed for it outside the ship^ and most of whose 
parts would answer for other purposes aboard, in case of ne** 
cessity; aa. apparatus possessing these properties is known to* 
the writer, but cannot be detailed without anticipating the 
subject of a paper intended for publication, Wihich probably 
heseaften may appear in thi& work. 

The disadvantages which the operation of rowing labours 
under, should give a preferei^e to another method of impelling 
vessels generally known, but only occasionally practised by 
our sailors,*— namely, that of skulling ; in this operation the 
man who moves the oar has not to sustain its weight as in row* 
ihg; he has no. loss of motion in bringing it from one position 
to another, as it acts equally in both directions ; and it is only 
inferior to an inclined plane moving circularly, by losing its 
momentum at each change of direction. There would be no 
difficulty in contriving means by which many men might work 
a single oar in this manner ; a pulley at eaich side of the vesiel, 
with a rope passing through it from the handle of the oar along 
the deck, by which, a gang of men at each side might haul alter- 
nately, would be sufficient for this purpose. Skulling would aford 
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taotber advantage <»vrr the iM; of oafs for the .Io^f koA ft 
iNSsds no>«r moved by theni, such as galleys and gan-boi^ts,- for 
in them the muaber of oan neeessaiy are a considefablc bardea 
to the vessel, so much so in a galley as to make a perccptibie 
diff(>rcnCe in its draught of water, every time they are raised out 
of water to give a new impulse ; but three or four large oan iDf 
'«ki|Uii^g, «thi«h are all that would be necessary^ woald not take op 
any room or occasion any burden that signified. 

The moving vessels of the* size mentioned in this manner is 
' ho untried project ; very large junks- are impelled in China i^ 
this way | and all who have been there agree that this Is the 
eommoli way of moving vessels in that cotmtryy when sails canaot 
beosod, or they cannot be 4rawa along by ropes from the banka 
6f their ratials or rivers. 

TheHc is no doubt but if this metliod wete more in use, means 
Would be found of fad litating the •action of the oar: a^rary sim^ 
pic one used by the Chinese for this purpose gives considerable 
assistance; they attach the handle of the oar to the deck, by a 
liiovcable bamboo^ which • permits all tha force requited to be 
Used in impelling the oar back and forwards^ wtthotttHeediagany 
to keep it in its duo position.' 

Small boats are too unst^ady^ afid the position of the weight 
of the man who skulls is too unfavourable to dieir propef 
balance^ to give this method itll its power in them : but tlw 
double boats constructed for Sir Sydney Smithy are so very 
steady, so light, mak^ so greht resistance to lateral motton* and 
have 80 much «pace in the f tern for the oar»^ that they arcs 
altogether the best calculated for this^ operation of skulling^ in 
addition to rlieir other good qualities. This way of moving dbem 
uTould also have peculiar advantages- in time of battle, Sis tbtr 
oars in (he stern would be mudh less in the way than those at 6m^ 
sides required for rowings 
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AGRICULTURE. 

t>n ty farm of Animah, By HEi^Ht CLiirt, JB«y. Sutrgetm, 

Com. Board tf jlgricuUure^ 1(105. 

It is the intention of th?s' communication to ascertain in 
ifrhat instances crossing the breed of cattle is proper, and in 
ivhat projudicial- i and the principles Upon which the pro]f>riety of 
it depends* 

ft has been generally understood that the breed of animals 
is improved by crossing with the largest males* This opinion 
has dope milth mischief, and would have done more if it had 
not bten counteracted by the desire of selecting animals of 
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the best fomii and proportions, whifch are rarely to be met with 
i»tb(N|eof>^tbe-tilrge9t siiia» 'Experience hhspreroi tbat'dross- 
m% hfi9 oniy sUccieeded in an. ; eminent ^k^ei^^iin^'^eide ii^fii^^ccs 
in which die females were larger than in the usual- pHopoirti'oi^ 
of the females to the males ;r and that it has generally failed 
«rbe»t<he males: w^mdispropoHionally lorget^ . ^ : . ,i I' 

Tfad CKtemaJkionn of domestic animals^ -has be^n much stui* 
died, and the proportions, are i well aseortnined^' But- the exv 
tentai torn is an^ indioalaoa^«uly. of inlidpnai stfuctnne. The 
^Finci^let of nafiroying it ; mrkst therefore b& ^Minded*- on k 
ki^oiiilledge iof thii structure: and use^of iSh& interftal^ parts . • 
• . Qfithesei^t^ilungs are of the $«st kriipo#tance« ityson tiheir 
aize and soundness that the strength and health of an animifl 
princfpally depend. Tha fiower^xyf -eotivertiyJg food into nou- 
rkhmani ia ai^ prof^rtion ■• >to itl^tir^ s«ze, An t oiiirftt^ ' tokh inrge 
kmgsila (Mffablo wf. idmet^ittg ^k^n-ipmntity of Jpodainto mbtie 
IrtMM^z^Mmi 'th^i ame idAiinailkr iil^i end th^ptfote has 4 
g^taUr-'tiptitflidcioftitteffh \> >^ • 

'• f1i<*»ttife'iMlftitm't)r t!iei?ft4tiHd^^^^ lung% 

of which the form shou'Id'aj^prbaiCh to 'the figure of a' cprie. hav* 
Iil^ te<f ^x^sWtedbetri^ech'-tfe's^^ and' its ' tase * to- 

ward ^ Hie 4Mhs f a 'dVeAil<ft^'^flrtift!if 6^^i U* prefetalile' fq'one 
deep and narrow, for though the . latter, may haVe greater girtli, 
ffai fatitiW w* hiiv^'grcaicflfaternaf sribccinprobbrtioiij' 

TM>^vb> is tii]9> joavity.; fotaied by the jimctiotii 6% the hi^ 
^ones with the rump bone; this cavity should' b^ ^ i^<Pge'iA<' a 
feraa}e» 4hat 9h<^ may be«iii|Ufdiiito btooYf fortli'W* young With 
IiW .dif&cally^di when this cavity is s»aU<^'th« life of tJie vtaiii' 
ther and her offspring is endangered. 

/ The!4is$eof the pelvis is indicated by th& 'width of the hips 
at<4<tbe space bet^eei;! tbe> thighs; the breadth of; thb>)!Soii^ il 
ainrnys ill proppf tion to>, that of the chest aivd ^dlvifi. '■ ^ ' 

Head: ' ;" ''' '•''l;'- 

The head slibtird be sniaH.by .whicl) ,tl^e birth is facilitated 
to tlie dfif^prin^, it also indicates, the, ant|;pal,, to be, of a gopd 
breed,' and occasions lc3S w^igii^.o^ unprofi{t^ble ijubstanco to 
th^ consumer. ,,^ . ... L .1, ^ 

Hprns are useless to domestic anlmals,i an4. oq^jasioft a.g^at 
weight of bone in the head ;, the sl^uH of , a jain >yith l^p^'ns 
weighed' &\q times as m\|ch;as tha* of onj^ withoi^ horns, c^cji 
J)eing four years old.' A^ip>dde of bre^dm^ \yhich would pre- 
vent the production, af horns, would theroiJQi^e afford B( ^pu-r 
siderablc saving. i.. ^ . -. . 

The length of the ' neck Should be, propo,rtjoned to the hejgM 
of the aiumal, that i( m'ay collect its food with ease, 
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The .finitclcs. and tendons, which are their appendaget, 
should he large, hy which an animal is enabled to travel with 
greater iJBcility. 

The strength of an animal does not depend on tfaoiisnae of the 
bones, but on that of the .muscles; many aniiAals'^with l^e 
bones are weak, their muscles being small. ... 

Animals imperfectly nousishedi during-lgnMrthiliate Iheir 

jbones disproportionally lai|[e : If . this origi n altd from' m 'con^ 

stitutional defect^ they remain. Weak dumg: life ) -hHOgR bones 

may therefore indicate an imperfectiea in the* bigans d nutri<( 

tiou» t • . . ."..'- 

Of tkc i0ttpr<ntmtmf of Form/- 
The chief point to be attmded to for the* imprareoHmt of 
form, from Mr^ Cline's ptiiiciplea* is the selection of finales for 
(breed of a proportionally ^smaller' site than' the fe j a aiw ^ both 
being of approved forms ; the size of the tisstus depends «tithQ 
size of the male, and therefom ^tMhen the female is dispropor- 
tionately .spiall, . her ofTspripg^has, aH the .dispropoption loi a 
starveling, from want of due nourishment. .. t , 

The larger female has ^ilso. agre^ter supply .Qf>ipi\lp^ apd her 
offspring is therefor^ inpre abundantly pi;9\ided ^wiik<^l^u^:ish* 
ment' after Lirtb. 'i ; . . -.vim ^r. . ^ ■ 

AVhen the female 13. large in prop<^ftJon to ^k^ . nifilf, ' th^ 
lungs of the offspring will also be greater; by crossing in this 
manner there are produced animals with remarkably large 
icbest3, aa has been often noticed : the advaptaga o^ (atge'iunp 
ida^ been already pointed out, > « 

. In animals where activity isi- required^ this practic<fe should 
not be extended so far as in those which are intended finr the 
food of man. ' 

The size, of animals is commonly adapted to the soil which 
|hey inhabit; when the produce is scanty, the breed is «malH 
the large sheep of pnco)nshire would starve, whpre the $intAl 
sheep of Wales find abundant food. 

Crossing may be attepded with bad effects, ev^n when begun 
on good principles, if the above rule be not attended to through- 
out; for instaiice^ if large* ewes were brought to Wales, and 
sent to the rams of the country, the oflspring would be of im- 
proved form ; and if sufficiently fed, of larger size than the 
native animals, but the males of this breed would be dispro- 
portionately large to the native ewes, and therefore would pro- 
duce a starveling ill-formed race with them. 
• The general mistake in pro»ssing has' ariten from an attempt 
to increase the size of a native race 'of animals ; being a fruit- 
less effort to counteract the laws of Nature ; whiqh, from theory, 
from practice, and extensi\^ observation, Mr. CUne conclujets 



io be . dtetdeiily. wv^ng ; for in proportion to ikn .uim&tHnil in- 
crease of size, they become worse in form, less hardy^ and 
IDiore (liable tv difiease* •; ' . «! . 

1 . ' " - ■! Ill .1 l» ' . ' . I . '. ■» ' 

Observations, — In this very. excellent' Communication of Mr, 
Clirte's,' wbi6h H frttught^A valtiablfe ihf6rmation, there is one 
position whidi cati be on'ly understood' in a general sense, namely,' 
that females of*the largest size give most if.ilk in prOpottiBh : 
small^cou-* are often kttbWn to give moffe' mirk*than larojo ;' thfe 
quantity dfitatlk'se^iiis to depend onthe 'batticular t5rccd, anS 
' on'th^stfpply offodd." •^•* ' • ' ,' '' " 

^ ■ • Patftess also dcJcs Aot' «feeni to Be inconsistent with every dis^ 
ewsfc'of -the lungs, thcSli'gh' n6 doubt It ^i^\i'ith most, at least 
if we may atgue frtttriUhe htiman rac6 to bl'ti'to animals, as tiO- 
thing'i^ itiore cothmdn^*thah* fbf ikt people to' be aBthmatic. 
" thb directionsfdr bt^Wdin^g given by Mr: Cli'rte, ife Certainly the 
txest 'Calculated to product fine healthy anlnialsytiWd of course th'6 
Ittost whblesotne meat; but'there i^ some doubt whether this would 
'b^'sb agreeable to the'breedfers, as the exuberant' fatness, which 
•IWi^ ilieen so fashionable amotig them for some years past, and 
Which in a\l probability -is ihcohsi^tefrt* with the hValA of 
th^' animal: a proJiMgibus fatness is justly considered as a stite'bt 
'di^ase in-msinkind; «(nd. there iri' no reasdn'why it should not 
be so in beasts also : as a confirmation of the opinion that thd 
ext^ess of fat do^s not ithprove* the qtttiH ty' of th'e meat, it is 
pretty ^ generally Ackhowledged that the average oif mutton in 
the Lohdbn markets* ftffbrdsf a much mofc* c6ar^'e and unpalata- 
ble folfeil. than what Wtts in gt^fteral to bi^/had *sollfne years back^ 
l)cfore the prodigiously fat breeds becanic' so prevalent.* There 
fe ^reat reaton to believe thrtt' the fine flavour of the meat may 
hot soldy procieed from an Adequate agie bf the animal, hwt m*ay 
<il^' depend on pf^rticnlarhy of breed, as much as ^teat' fatness 
or quality of wopl ; and if the breeders of' sheep vVould attend 
a little tb tltis cireuihstandd'ifTi 'future, they^woiild confer a singu- 
lar faVoUr oti all those yirho arit mutton, wio Ire at least as nume- 
rous as the talWw-chandlers and clothiers, whose interest, nc^xt 

id their own, they hfrye hitherto chiefly studied in this mattet: 

•. 1 . . . ;.'.{• .. N ' ■ • . ■ 
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AaoMht of Mr, Davt's Paper &n the Anithfsis of S&iis, commu^ 
«'v/5 iniintedtd^ikkBoAiiibofAQmicVLrvHiL.lSOd^' " 

"iJii. Davy haviVig first mentioned that |He advs^ntagcs o^ 
aiiaiysls of soils hay'e already been felt by som'e eminent cultiya- 
. tore since they were pointed out by Lord pundonald and Mr, 
KirWan, and that Mr. Young has fuhiished may useful facts 
^nd observations with regard to them, proceeds to state the 
various substances which usually compose the soils of this coun- 
try ; namely, silex, al amine, lime, magnesia, matter fro|n animal 
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^econporitimiy ntttcv front vegetable (kcoiMfNOtttioiiy itHs, and 

The instruments and chemical re*agenti' |m>per' for making 
analysis of soil, may, be had, ready packed in cases^ at Mn 
Knight's, Foster-l^ne, Cheapsideu. /< :* 

Mr* Davy recominends that whei^.the toil of any estate i^ 
examined^ a variety of specimens shoald h^ taken from difie- 
jent parts, whenever there is the te44»t reason to suppose that 
any difference of soil exists, for spnu^tim^ one part of thei field 
is silicious^ and another calcapreoifs. , Each speci^^ should 
consist of between 200 and 400 grains, should he taken up from 
two or three inches beneath the sucftice,^ ai 4 dry season, and be 
exposed to the atmosphere . till dry t0| the touch, and preserved 
in bottles with ground stoppei-s tiU thfi^ aiHilysi« is made, f , . - 

The speci6c gravity of each spe<f ji^Uf i^hould hp exuminc^ 
lif^t: this may be done by fUUn§ a s|i^l bottle wit)i, water^ 
weighing it, pouijpg out one half, and puttiaf^ in the 4oil im 
Its place till the bottle is again fi;ll» tl^nj :^eis)''^i^B' ^^ a secoi^^ 
time and noting the 4i^<^*rcnce *•- li^^ ^C ^he bottle oii waiter 
ircighs 400 grains, and when the. soil, i^- af4d«<lf a^ df^sicrib^^ 
iv^cig^s .600 grains,; t^e specific gravity of , the soil mil be fi.; 
tj^H^is, it will \)Q Vfriqa as heavy as watpr;.ai»d if. the Qwtiurf 
^eiglied 565 grains,, ^e specific gWYl^y would be l&t59W«^r 
being 1000, . . , . , 

. ]|. To asqeritain the.absorbency of the ^, it should be heaj^ 
in a, vesse) ajt 300! dfiff(^ Fahrenheit, or tiU.i^aod held in ^on* 
tact with the vessel begins to be charis9d: if after IZ mi? 
njfitea tlki^ loss of .i^eight should be 50 out «w4 i00|;iain9»*thc( soil 
i^^y be considered a^ highly absorbent .;., 

2. The next process should be to SQpf^:$[(te wi|h a sieve, thif 
stoQies, gravel,, root^, /Eind vegetable, fi bi:e^ none of which should 
be remQV4;id kehm tljie former operat^m, «a they are often 
thcn^lves highly, ab^rbent. • \. . i, : • 

The weight pf the^e matters should b^ M9^9 ^Gfj ^c^J>ina^ 
lity, of .the stonfes.af. gravel examinad ; if they are calciMeoue^ 
they will effervesce with acids; if: silicipus, th{9)f >viU scratch 
glass; if , of tfiCi, common aluminous, : c|ass 'pf slOBes, tibey will 
be. soft, eaiiily scratched with a knife, and will not efiervesce 
Wf^if~acida. - - - •• • . , . -.^.. -^ *. . 

.^^, The sa,pd slvouU next be separatlpd^^f agitation in ii^t^; 
it will first sqbsW^y ^^4 ib^ other matters -il^iill'i^mainx for two 
CT three minutes, suspended in the water, which should tl^pi^be 
pc)iii*ed off, 'filtered, dried, and weighed,, the sand $hoiil4 bo 
wei£[hed also, and the lixivial water cxamiiied as to its contain* 
ing salts, and animal or vegetable soluble matters, insolution« 

4. The sand may be examined by gradually pouring inu^a'* 
tic acid on it, (if any effervescence ensuc^ ' at first, ) till the acicj 
ceases to be neutralized, or loses its sour taste ; this process 
will dissolve all the calcareous part of tKe' sand, anJ the re^ 
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liadtKief witl be ^ilidbtfs, Vhich' should be washed^ drtcd, and 
kceted strongly ih A crticible > the difference between its weight 
lUid that of the SHioIe sand, indicates the proportion of cala- 
tteous'sand. . i. • . . ^ ' 

6* The finely divided matter, separated in the third process, 
insists sometimes of alf the four primitive 'earths, with animal 
and ve|;etable matter ; to ascertain the nature of this matter^ 
muriatio acid in equal >Veight, with twice its weight of watet 
added, should be poured ' on it^ ofteh stirred^ and suffered to 
rcmaih at rest fot an hout und half : tliis %ill dissolve the car- 
bonate of lime, ma'gnesia, a'nd o^yd df iron, contained ; the 
fluid should be separated by a filter, a^d the solid matter washed, 
dried, and weighed, its loss ^ill denote the quantity of solid 
matter, dissolved ; a little prtissiate of pot-ash added to the so- 
lution will shew by a blue precipitate the presence of oxyd of iron 
if any exists* To the remaining fluid, carbonate of pot-ash 
•houid be added till all effervescence ceases, and the tasfe indi- 
cates an excess of alkali/ The precipitate thrown down by 
this process will be Carbonate of lime. 

The remaining fluid being boiled after this, will deposit the 
roaenesia contained, combined with carbonic acid. 

d. After the fine matter of the soil has been acted on by 
muriatic acid, the quantity of insoluble animal and Vegetable 
matter may be ascertained, by heating it to strong ignition in 
a crucibbtill no blackness remains in the -mass, whichshould be 
often stirred ivith a metallic wire during the process;- a smell 
from the roasted mattser resembling that of burned feathc^, in* 
dicates animal matter ; and a copious blUe fiame arising denotes 
a considerable proportion of vegetable matter: When speed is 
requiredi the pnacess maybe hastened by adding nitrate of 
ammonia by degrees in the proportion of one fifth of the re- 
sidual soil. 

7. The next process is to ascertain the alumine, si4«x, and 
oxyd of iron contained ; for this purpose, the matter after un- 
dergaing the former operations should be boiled for two or three, 
hours in sulphuric acid, diluted with four - times its weight of 
vater, the acid ^ouid be 1 |th the weight of the soil. 

The insoluble substapce remaining may be considered as si* 
Jicious, and its quantity may be known by drying and weighs 
ingit. ^ 

If the fluid contains alumine and oxyd of iron in solution, 
<^rbonate of ammonia added in excess thi'ows down the aiu- 
^iue, and leaves the oxyd of iron, which may also be separated 
by boiling. 

8« Saline and soluble animal or vegetable matter, is known 
by examining the water of lixiviaJtion used for separating the 
sand, this should be evaporated to dryn/itss at a heat below that 
of boiling water. If the solid matter obtained be of a brown 
colour, it may be considered vegetable ex.tract : if its smell be 
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itrong and feetid, it comaius animal JoaU^r ; if it be vhite aiifl 
traaspareiity it is principally ^^liue matt^ ; if this saline matter 
scinliltate on burning coals, it shews it to,be nitpite oflin^, 
potash, or ammonia; sulphate of magnesia is detected by it|» 
bitter taste^ and sulphate of potash by itS' producing no altera- 
tion in solution of carbonate of aniaipniay and precipitaJUi\g 
muriato of baryies. 

9. When sulphate of lime b supposed to be contained in 
the soil, a given weight of it (as 400 grs.) must be heated red 
for half an hour in a crucible, mixed with a third of powdered 
charcoal, the mixture must be boiled for a quarter of an hour 
in half a pint of water, then "filtered, and the fluid exposed 
for some days to the air in an open vessel. If any soluble 
quantity of sulphate of lime existed in the soil, a white preci- 
pitate will gradually form in the fluid, the weight of which will 
ludicate the proportion. 

Alter this the remaining soil may be examined for phosphate 
of lime by digesting muriatic acid on it, evaporating the so-: 
hition, and washing the solid matter, which will leave tho 
phosphate of lime. 

Cliemical CompotiiMi offertik SoiU* 
Fertile soils always consist of certain proportions of alu* 
minous and calcareous earths in a tincly divided. state, and of 
vegetable or animal matter. 

The quantity of calcareous earth is very various, and in some 
cases very small ; a very fertile corn soil from East Lolhian. af- 
forded eleven parts in a hundred of calcareous earth, and twenty- 
live of ^ilicious sand; it however afforded some indications of a 
small quantity of phosphate of lime,' by which its fertility 
mi'^bt be in some degree caused, as this substance is found ia 
whi-at, oats, and barley ; it also contained nine parts of animal 
and vegetable matter. An equally productive soil from Somerset- 
shire, on tbe contrary, contained eight ninths of calcareous 
earth to one ninth of silicious sand^ held about five parts id 
the hundred of vegetable and animal matter^ and had no phos- 
phate of lime. 

In general, bulbous roots require .a mofe saady soil th|it 
grasses, and less attractive of moisture; plants and trees whose 
loots are hard and fibrous, will thrive best in a soil moderately 
dry, which does not contain too much vegetable matter. 

Itpprorement ofSoiL 
A aoiL d<'ficient in fertility should be compared with a fertile 
soil in its neighbourhood in a similar situation, the analysis of 
both will shew what is wanting in the inferior soil. Thus if the 
ttrtilcBoil contain a larger proportion of sand, calcareous earth, 
or clay, &c. the proce« of amelioration for the other soil would 
consist in adding to it the same substance r in adding lime, mag- 
nesian lime-stone should be avoided^ having been found to be 
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ihjiiHotis to land in several instances, (vid. Phil. Trahs. for 
1799.) Magnesian lirae-stone is known by its greater hardness, 
by the greater length of time it requires for solution in acids, 
and by analysis. 

Improvements made on soils by rendering them of the best 
composition as to their^^earthy parts, established a permanent 
fertility, and renders them capable of attracting a large portion 
of vegetable nourishment from the atmospherci and thereby 
of yietdilig crbps with comjparatively less labour; whereas by 
supplying' animal' or vegetable manure the benefit is only 
temporary^ and in' all cases exhausted by a certain number of 
crops. .;•••: 

Obseyvtitions.'^Thbse who are moderately acquainted with 
chemi<^ai matters will certainly find. the directions given by Mr. 
Davy^ fof analysis of soils, extremely valuable. (These are 
contained njore fully in the Repertory of Arts, Nos. 38 and 39.) 
But those who have never perforhied any chemicttl operations, 
would do well, before they attem^pt' to examine soils in this 
manner^ to get some previous instructions in general' chemistry, 
and learn particularly the effect of the chemickl re-agents; 
for which latter purpbse they Will find the snMtilvoluhiie pub- 
lished iby Professor Gottling on Chemical" 'tests, particular^ 
serviceable. Farmers, in general, howler, would/find ^ it liiore 
advantageous to employ some chemka^ gt^ntleman to ihake the 
analysis for them of their Joils, than to spend' their time in 
learning a new science, whose operations rrtfuir* the- utmost 
delicacy and add rete in most cases, and in none m^r« thati in 
analj^is. If no chemist^liVed- near them, specihidns of the. soils, 
collected as here direcjledj packed in bottles with ground stoppers, 
and properly numbered, might be forwatded for examination 
at a moderate e^^pence io a considiprable distance. It would be 
an l{>bjcct worth jr the attention of the- Board of^ Agriculture .to 
facilitatl? the investigation of soils • in this manhei;, by making 
it worth thtfe while of some experienced chemist to analyse 
soils for farmers on modw^te terms, and publicly advertise 
to receive specim^s from all parts of the kingdom for this 
purpose. 
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Account of Communki^ions on bettering the Condition of Labourers 
and their Families^ by letting them ^maU portions^ of Land ;«— 
publiskedby the Board of Agriculture f 1805* 

Communications to the Board of Agriculture by Sir William 
Pulteney, Sir John Sinclair, Thomas Estcourt, Esq. Sir Henry 
Vavasour, and Thomas Babington, Esq. all agree in pointing 
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Ottt the. 1900^ txneficml effects to arise from letting small -potttiiMs 
of. land to the labmiring classes, ^not only io the great .comfort ana 
relief wl^ich it affoKls them individually^ but to the communitjy 
at large, by diminishing in the most eftectual maimer the grcMit 
liiirdop of p<)ori'ates. 

Sir \V. Pulteiiey relates the account of an acre andsixteentii 
maiiasod by Jane Millwood, the wife of a ea&lier, in a manu^ 
.that niight do credit to the most experieaded £»rmeFSy and af- 
fording alternate crops of potatoes and wheat (the whea(t being 
always sowed as the potatoes were taken up,) fUr I3;year89 witk 
H greater pioduce than thos^- of the neighbouring fmrroen. This 
woman cultivated the ground chiefly with her own labour, being 
Only occasionally assisted by iierJiiisband; and was enabled by 
its jpfoduce to rear a family of six children^ xvitlKmt any paro- 
chial assistanqe. She ke^ps a pig qbiofly on the pioduoe of m, 
small garden, (part of thf'.«ame ground,) and the manure fratli 
ihis animal, witb the di^-t of. the hquse and the* scrapiiigs of tb« 
road, is her only supply for.li^r little farm. 

Sir T«.£stcourt mentiori^i^ system fqr the above design applied 
to thirty pDor families, lyith tjic Boost beneficial efiect»» which 
•consisted «of, the folb>wii)gtegiilatiojis: • 

.;1^ ThPit esicb. .persQn. ^lioultl/ hav0 a portion of nq^Ue /land 

^ropof tiofied . $0 -t[|e l^qmb^r.rof hi$ iamily, such* fas Could b^ 

/uMl|^»t<»d Vy bis-femily,, without improperly interfering jwitb hm 

usual UI)our, .|i>)it in no c^^..^ exceed ai% acre and « half, at tbe 

rent ofi l/..lS«vpcr acre. .••.-* 

2.. Thj^t: a fourtli .ofthcrjand ijk e<ich persan'iS occupatiQa 
should .aHBiially.be well mapurcM) in rotation ti6d planted with 
potatoes.: the rpst to be matia^da^.thity thought fit, except that 
they should, never have two exhausting props.:, namely^ ^ whfsat, 
rye, oats* or barley, in succcssipq. .., . U 

3. Thai thcyiand dhoaM be fprfej^ed 4Q tbelandlAld. if not 
cultivfLted iind- manured -^kS specified;* if t^' tetiani should be 
convicted of, felony » or any olfeuce for which he. etauld' be liable 
to fine or imprisonment; or- if he should receive any pan>chial 
4u^i6tatice, .^xci*pt for medical ftd vice, or ii>'QontMquenceof laws 
relating to the militia, or defence of the country. 

4.. That the land should be granted for a term of fourteen 
ypars, but that the lease should be void on either party giving 
•three years' noliop. ...«■.. 

Q( thirty-two families in the parish (consisting of 14-0 per- 
sons) of the former description, ©nly two 'declined receiving 
-hiiid, and 'those, with four infirm old people, have alone re- 
quired any assistance from the poer-^ta^, sinie jVlichaeltaas, 
ISO!. The two families afterwards took land rather than go 
to the work-house, and have received lio parochial relief since 
1803. . 

Mr. Estcourt agi^ed |o ^ joist^' cows for ^e cottagers at 5/.4#* 



per annum, as a cow is> deemed b,- great assistance Id a poor fa- 
mily. The poor*TaCe from October^ t^Ol, U> April, 1802, was 
QI2L 169. bat was reduced < hy the above plan from October, 
1.803, to. April, 1804, to IStL 6s^ Mr. EstCQUrt justly observos 
that *'. if chanty alone wa& the ol^ect, Tkeiest tptcm of 
^^ eh^rity k.thai f^hkh tnabks tbe poor man to exert roiih effect ^ 
*' and vntk hoatit. freedorA$ his. strength ani facnkieg for the 
% ^frpwrtof bkfofmlwJ' He conchides his communico^tion with 
a. set of regulations advisable for adoption where similar plans arq' 
Carried into effect. ' 

f Sir J* Sinclair has laid down a plan of cukivalion, fa^ which a 
poor man may beaj^le to keep a Cow on three and a half acrcs^ 
qi kuidt (wiorth from SOr* to 40v. per annv each,) and. produco- 
food fon iua famili^, • 

i^ Mrw Btfbington has. adopted a larger scale in his allotments of 
land to his coUagers; his principal* object was to enable them 
H> heep cows, and for this purpose they had from three ta 
fourteen acres each. The farmers in the neighbourhood were 
vc^y averse to tbe system of letting laAd to the cottagers, but 
Mfo Babington found their propheeies of backward roots,—* 
ruined tenaiits,**«^poiledi Iabour<ers» andi naech^cs,^-^and endless 
trouble to th6 landlord^ entirely- fail^ The oi)ly evil, he says, 
that he> Qonld pttreeive, was that '^ the cottagers were inclined to 
spend too much time in looking at their ground and stock on 
$un4ays.'^ 

' ObsenatUm^ — Many advantages would arise to the commti-p 
nity froni tettkig smali# portionv of land, to cottagers ; anvong 
those already stated, the extr^ne reduction of^ the heavy tax of 
poor<^rates, and in some cases its almost total annihilation, ib no 
doubt tha chief, but others are not to be disregarded ; in many 
inrtances thaBe who before were a burden to the nation, wotild be 
able to pay some small taxes, and thus become actively s^rvice-o 
ajble ; if the plan, should become general, th.e great mass of the 
people being by it relieved from the necessity of depending on 
ihe markets for the, prime necessaries of life, would greatly dimi* 
jmAl the danger of artificial scarcity. \ 

. A vast proportion of labour would also be ad()od productively 
to that of the country, which is now lost: the wives and chil- 
dren of cottagers, who do little or nothing at prc^sent, would 
have full employment by this iystemiand thQ hours which a^e 
now frequently lost at the alehouse by the males of the family, 
would be spent in a manner equally profitable to themselves 
and thie country. There is besides a piinciple in the human 
constitution, that is tjvt so mqch taken into account as it ought ; 
when a man has his mind elevated by strong desire^ a sort of 
ffithusiasih takes place, which actually makes him capiablc of 
murh greater bodjly exertion, without injury to himself: when 
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men work oi» their own account with a strong probability of 
every additional exertion producing a sensible reBiuneration, this 
sort of enthusiasm seldom fails to ensue ; on the contrary, when 
hop« does not exist, and spirit is extinguished, the man not only 
does not perform near so much, but becomes incapable of doing 
so. If any doubts this position, let him compare the prodi|||Cts 
of the labour of a pauper in even the best conducted poor house, 
with that of the several cottagers whose exertions have been 
published, and his doubts will vanish. 

It is in general understood that a very |K>litical sovereign, to 
whom the nation is indebted for many wise regulations, .had aa 
^ct passed to oblige landlords to allot small pertipns of land to 
cottagers. It would certainly be an object of importance, 
worth the attention of those gentlemen who have taken pains 
to bring this matter before the public, to investigate the causes 
of this act having fallen into obscurity, and to concert measures 
for either reviving it, or having a new one passed of a similar 
nature. 

As to th^ quantity of land to be allotted to a cottager, it ap-p 
pears to be a good general rule that the tilled part should not 
exceed what might be managed by his family with the spade and 
hoe, without any assistance from the plough ; though, if on 
such a small banning by good management a cottager can ac- 
quire means to extend his holding profitably, the reasons for 
preventing him are by no means so conclusive as are generally 
imagined ; to,enter fully on the discussion of this subject, would 
\ involve, the question of the comparative advantages of large 
farms aqd small farms, which would require at least a paper to 
itself: therefore, we shall only at present remark that all the 
advocates for the exclusive use of large farms, have servilely 
copied on^ another in that false mode of reasoning, called by 
logicians the petitio principii, in which they have taken it uni* 
versally for granted, that the occupier of a small farm does not 
possess sufficient capital for its proper management, than which 
nothing can be more contrary to the common rule of chances ; 
for, as there is a much greater number of men who have small 
capitals, than who have large, of course- there is a greater chance 
that for the small farm there may be found a man of adequate 
capital 



Burning Stubble., % ^r, W, CuRTis.—Com. Bi, i^gr. 1805. 

Mit. W. Curtis, of Lynn, Norfolk, found very beneficial 
effects from burning the stubble of oats, which was left eighteen 
inches high for this parpo3e, on a field broken up from old pasture 
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(ke same yeat ; he afterwards sowed wh^at and oats in svcc(*8sion 
on the same ground, the stabble of both which was burned in 
in the same mannen The ashes were in every case ploughed in 
to a small depth, and the verges of the field mowed previous to 
the burning, to prevent accidents. After the third cropiof corn^ 
all of which were abundant and remarkably free from weeds, 
the field was laid down with clover and grass Seeds, and the ensu- 
ing crops of both bay and grass proved infinitely finer than thpse 
before the ground was broken up. 

Another piece of land was cropped for three successive years^ 
in the same manner as the first,, to which it was similar in every 
respect of soil, aspect, and previous management, but in which' 
the stubble was ploughed in, instead of being burned ; the pro- 
duce of each crop on it was much inferior to that of the first 
experiment, and the weeds increased so greatly, that on laying 
the land down, to grass, they overpowered the grasst-seeds so 
much that it was necessary to re-sow it ; and ever after, while 
Mr. Curtis held it, the grass and hay produced/were coarse and 
full of weeds, and consequently inferior both in value and 
quantity to those of the other field, on which the stubble had 
been burned. 



Obsercation,^^'Y\m is an additional proof to those given in 
the former Number of this Work, of the ameliorating quality 
of carbonaceous matter to land, and the great benefit' of burn* 
ing, both in producing this matter, and extirpating weeds in the 
most e£fectual manner. 



jfccount of Communications to the Board of Aghiculture, oh 
Paring, and Burning, Published 1805. 

The result' of twenty-seven communications to the Board of 
Agriculture on paring and burning, have been all greatly favour- 
able to this- practice. Almost all kinds of soils have been tried 
in this manner, in various counties in England and Wales. It 
may be useful to enumerate the different soils mentioned in the 
reports, some of which soils are of that nature on which the 
practice has been esteemed most doubtful, and yet on all it vias 
followed by uniform and decided advantage. The soils men- 
tioned are clay, clay and chalk, poor cold clay, clay sand 
and loam, clay-moors and heaths, strong wet land, sand, thin 
^kuined warren^ poor gravelly heathy heath, stone brush and 
light Igam, loams, loam gravel and rich laud, loam on lime- 
stone, chalk, chalk heaths, downs, fens,' peat, rushy pastures, 
old p^sturci ai^d roqgh uncultivated ground. The e^vperiment 
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made on tliU mmtter by Mr. Wri^t, of Pickwosiliy is one of 
tbe moat remarkable: he broke up sixteen acres of gravelly 
heath, and though he managed it in the best manner possible^ 
bj tillage alone, lost four crops in 9UCces^on» through the 
Tavages of grubs, wire-worms, and other insects, aliyays abuad* 
dant in uncaltivated dry ground ; he afterwards broke up twenty* 
four acres of the same gravelly heathy which he pared and burned, 
which produced a most plentiful crop of tuniips, a»d anotheir 
equally good of barley, and remained in the most favourable 
state for laying down to grass with oats» An experiment on a 
small scale, made by the Rev. G* Swayne, neiMr Bristol, afso de^ 
serves notice: a lump of ferruginous yell^m clay was put into a 
coal fiie till it was red hot ; when cold, the outside was red fop 
lialf an inch in depth, and ifae inside black ; it was then bruised 
down to tiie consistence of coarse sand, put in a drinlung-glass, 
and moistened with rain watar: some of the unburned earth wa« 
placed tu a glass, and managed afterwaida in the same nuugmer ; 
in. both were sown a few grains of wheat ajid mustard se^s. 
The seeds in the burned earth vegetated speedily and vigor 
lously^ while not a single seed sprouted ia dbe* unburned 

earth. 

Most of the reports agree in the benefit derived from the 

actual lieat of the fires to the ground* as welt as from the aahes, 
the spots where the five lay were uniformly the most fertile, 
thoiagh the ashes, were carefully scraped ^ them ; lor this rea^ 
«oa several recommend to make the heaps small, that they may 
be the more numerous. The ashes of small. heai^s were abo found 
to be the most ameliorating ; the reporters observe that they 
m^t%^ always black, while those of the large heaps, where the 
fire was powerful, were red ; which farther confirms what has 
been mentioned in the former Number of this Work, of the 
advantage of burning «o as to produce the most carbonaceous 
matter. 
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On sowing Tvmips among Wheat , and preparing the Seed 
tscape the Fly, — Com, Bd, dgr, 1'8©5, 

• 

Mr, W. Dark, of Devon, tried an experiment on sowing 
turnips among wheat, which succeeded exc^dingly well; he 
sent a man, in moist weather, up and down the furrows among 
thq wheat, at the time it was getting into ear, who sowed 
about a quart of turnip-seed per acre; and, although in reap* 
ing the wheat, the tops of many of th« turnips w^re cut off^ 
yet they grew so fast afterwards, that they were valtted- at 6k 
per acre. Several of Mr. Dark's neighbours imitated Ais ex- 
ample ; but he thinks it; wiH not succeed but whejr© Ae ^eat 



On Sating TTurmps dirumg Wha^. -t^i 

hoA been sovn Sn bid meadow or pasture^ vnot naturally rich, 
and. after paring and bundagi as the least grass or weeds defeats 
4he |Hirpose. ^ . 

'J he Rev. Mr. Parsons, of Monmouth, had some tum]p-isee4 
prepaied as follows, and'sownin'two difiisrent/fields, 'balif«>mile 
Apart, yjEirying'in quality and ilnequally manured^ bodiofwhick 
succeeded alike,ta -escaping the ifly and producing an ample ctx>j;> ; 
w.]iile eighty acres adjoiuing, managed rwith the ulmdst attention, 
but sowed With' unprepared tufrnip-seed, totally ftiiled, though re« 
sown thrice in succession. . The seed wias thus prepared by Mr4 
Ihiroons: !a mixture of sulphur, nitre, 'and xjommon' ialt, i^as 
thrown on one half |he se^d, enough to absorb the Wfifer with 
which it waist previously moistened ; this prepaned seed was then 
mixsd with thb other half; at the close of each d^y one pint of 
it to a statute ticre was sown before the first harrowing, and an-* 
pther before the last harrowing. . 

. Ofeen«ifio2W.-*-The effect of keeping off the fly, occasioned 
by Mr* Farson&'s composition, most probattly was /due to the 
sulphur. It has been noticed by M. Sage in the foregoing 
paper on Hombtend, who had an extensive cabinet of minerals 
under k\% otire,. that the flies nev^ came near 4;he places where 
they were Jcept, which ^confirms this opinion* The effect of 
the salt was probably to produce a more quick vegetati<>n, by 
attracting moisture from the- air to the growing seed. 

Sulphur* is: so cheap » that surely no objection tmn be made to 
trying this mal^r extetiBively in future ; the most expensive arti- 
cle in the co]kifK»sition,<-^the nitre;, — may probably be -omitted 
without diminishiflgg the effoct of the composition. 
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On feeding CdttU with Potatoes, prepared by Steaming and Bakings 

^^ofn. Bd. Jgr, 1805. 

Cha-Rles GyawEif, Esq. used steamed potato^ for his cat- 
tle, on a very extensive scale ; in one year 60,000 stone were 
consumed by them. The washing was utiually very troublesome; 
lo facilitate this operation, Mr. Curwen U!>ed a machine in all 
respects like that described in our former Number, for washing 
manganese, directed by Dr. Dyce, of Aberdeen. His appara- 
tus for steatning consisted of four moveable vessels, to hold po-i 
tatoes, perforated at the bottom ; these were all made to fit on 
lead pots, which communicated by pipes with the top of the 
steam boiler, and had each cocks to let off the condensed 
W4ter, The lead pQts were placed 39 that a crane in the centre 
of the house could lift the wooden vessels off them, and convey 
them round to a^large back, which held the washed potatoes, to 
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be filled ; and also to stone troughs in which, the potatoes V«*i!? 
braised for use after* being boiled ; another crane was placed s<v 
as to convey the potatoes from the washing apparatus to tlie 
back. 

Mr. Curwcn gave to each horse per day, 1 J stone of potatoes, 
8lb. of oats, 71b. of hay^ and 4lb. of cut straw, at irrst; he 
afterwards gave straw entirely^ in place of hay, with equal ad* 
vantage to the horses. H^ kept nearly 100 horses in this man* 
ncr, and estimates the annual saving from this method of feeding, 
above the former method* to be 1000/. . 

Mr. Pierrepont^ in another ooihinunication, greatly recom- 
mends the use of baked potatoes for feeding cattle ; he mentions 
that potatoes prepared in this Way are less apt to turn sour, or 
"scour the cattle, are more dry, (so that the animal fed with them 
drinks more,) and are harder when cold, so as to be flung to the 
stock with greater convenience, than when steamed. In I805?j 
he fattened fifteen brace of bucks chiefly with them, which were 
sold to Mr. BJggSf Temple-bar; and also two oxen, three cows, 
and two pigs ; the bucks had 6lb. per day each> they produced 
rpmarkably fine and well-flavoured venison^ 

His method of baking was to plaice the potatoes in- iron digesters 
of six gallons each, which were put into an oven heated from 
beneath with flues, which passed round the top of this ^ven into- a 
chimney. 

^1^— ■■■■ ■ < 

Observations. r^The apparatus for b^iqg does not appear to 
have any remarkable* advantage, or should be described more 
particularly > wire baskets would be cheaper atid better for tho 
purpose than the digesters ; and an oven prepared according to 
the directions given by Count Rumford, would no doubt be supe- 
rior in efficacy to that of Mr. Pierrcpont* 

A gentleman, known to the Proprietor of this Work, had an 
oven of ^eet-iron enclosed in brick-»^ork, and ^ted up ae-' 
cprding to Count Rumford^s plan, which he used for the same 
purpose as Mr. Pierrepont, but whose method of placing the 
potatoes in the oven was much better; this gentleman had a 
number of shallow pans (constructed to hold the potatoes) of 
nearly the same length and breadth of the inside of the oven ; 
these were contrived so as to be arranged one over another, like 
drawers, within the oven, but with some mterval between each 
other, and so as not to touch the sides of the oven, to admit 
free circulation of^ the heated air, and prevent burning the 
potatoes. This method was found to answer extremely well in 
preparing potatoes for cattle; pans formed for the most part 
of wire lattice would probably be preferable to the above, or at 
least the sheet-iron pans should be perforated with numerous 
boles, to prevent burning, and equalise the heat* 
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On the Breaking up of Lands, and after certam Courses of Crop's, 
layifig the same down to Pasture. -^Com, Bd, Agr, 1805. 

!M.UCH useful infonnation will be found in the accounts^ which 
sixteen different agriculturists (including Mr. Taylor's, placed 
rimder die head of Drcdmng) have given of their practice, or of 
what they propose, in the management of newly broke up lands, 
intended to be laid down again to pasture.^ The soils treated of, 
consist of a cold soil or stiff blue clay, a wet loam or yellow brick- 
«arth under which lies a strong clay, strong red clay, strong claj 
with spots of flinty gravel, clay, high wold land, woodland, wood* 
cock soil or dark-grey wet loam, loam, low bottoms, light loam, 
sandy loam, dry loam inclining to sand, wet sand, heath land« 
iandy heatli, sand, salt marsh, fen land, and peat. Many useful 
observations will be found interspersed in these papers, relating 
to drying and other sutnects not indicated by the titles thereof 
Mr» W. Amos, in porticolar^ has given some useful hints on the 
best mode of plotighing the 6ir]t>ws of clayey gra9S lands, whea 
the same are broke up, so as to expose the greatest surface to (h^ 
influence of the sun and atmosphere, and has illustrator the samo 
hj a diagram^ shewing the manner in which each furrow or sod 
should rest on edg6 against that last ploi:^hed^ instead of being 
turned flat over, by which a comer of each sod U presented 6a 
the surface, to increase the exposure -, and cavitiei lure preserved> 
QBderaeath, for somer time, for the more ejftctoM drainage and 
lunelioration ofthefoiL Nine iiicfaesbrakl^ and tloi^fa^dgltttf 
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2^8 On the Breaking ttp of Lands, feTc 

inches thick, are supposed by Mr. A. to be welT-proportioned 
furrows 5 there is however this obvious mistake in several of the 
furrows of Mr. A/s diagram 5 that their centre of . gravity falls 
beyond the corner on which they are supposed to rest ; and they 
must therefore have fallen back into their foi-mer place, after the 
plough. Dr. Andrew Coventry, professor of agriculture in Edin- 
I burgh university, has recommended, that each furrow should be 

^ turned over within about 40"^, ^s is explained by an engraving in 
the Agricultdral Magazine, No. 73. 



On Draining. — Com. Bd. Agr, 1805. 

The fen lands,- which lie below the level of the adjoining river* 
or of the tide, have hitherto been cleared of their rain and sock- 
age water, by wind-machines, which are subject to great inter- 
ruptions from calms and frosts, by which, often, the lands remain 
flooded, too late in the spring for the guraiper crop. Mr. E. 
Savory, }un. has recommended the use of steam-engines instead 
of wind-machines^ and states, that a 20-horse engine would 
cost about 1300/. and consume about 20 bushels of coak id 
24 hours ; and he concludes, that % great saving would accrue in 
the first expense, and afterwards in attendance and repairs, by 
the adoption of steam-engines, , 

OLservations. — ^The water is raised in the present fen-mills, 
by reversing the operation of an undershot water-wheel, whose 
floats move in a trough nicely fitted thereto ; and, by the power 
of the wind-machines above, they force the water before them to 
an elevation of two to four feet, as may be wanted. We are 
unable to gather from Mr. Savory*s communication, whether he 
proposes' to substitute pumps or any other hydraulic contrivances, 
instead of the water-wheel : and we do not see how, without 
expensive buildings and great waste of steam, or heat from the 
fire-place, that the water is to be prevented from freezing and 
clogging the machinery during an intense frost j a circumstance 
on which a great part of the advantages of Mr. Savory !.s.prc^osai 
are made to rest* 

Mr. Samuel Taylor has communicated some useful observations 
on surface draining, as practiced in Norfolk, Hertfordshire, &c. 
X ,*and judiciously recommencjb. ling, or heath (erica mdgari,^J^ a^ 
file best substance to fill the drali;ks^iu arable laud with, ^eh^^e it 
can be easily procured i. and where tliis is not to be got, ropes 
slightly twisted. of wheat or. peja straw, <jr si^all brush wppd^ aro 
I'ecommeade^.^. .. , >. |' . .r 
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On Manuring,'^ Com. Bd^.j^gr, 1805. 

Under this head> several different, agriculturists have commu- 
jQicated their practice, or their opkiions, on the use of lime in a 
caustic state, lime slacked in compost, marie or white malm, 
clay marie, bone-dust, soot and sea-weeds j and besides the burn- 
ing, of stubble, noticed in our last Number, Mr. IFilliam Poniey 
has stated the great benefit derived from strewing a piece of 
dry fallow land six or eight inches thick with tlie shelliugs or 
husks obtained from oats in the manufacture of oatmeal, and 
setting the same on £re. An experiment on evaporating a so- 
lution of nitre is related by Mr. John Martin, who, finding the 
quantity of nitre left, when the water was exhaled, to be the same 
as- was at first dissolved, concludes, that the watery parts only of 
dung are dissipated^ when the same is spread and not soon after 
{toughed into the land. We have noticed this, as conceiving it 
to be contraiy to the opinion of most good farmers 5 among 
whom we may reckon Mr. William Payne, the author of the last 
communication printed on this subject. We should have thought, 
that the nose of any person, who had walked through, or to 
leeward of a newly spread field of dung, would have taught such, 
that something more than water was exhaling : and we may add, 
that the avidity with which soils (except those already profusely 
iuanured) imbibe these fetid gasses, is an indication of the im- 
portance of quickly covering dung, when spread on fallows, as 
also of keeping dung-hills covered with a thin coat of mould 
(as is well remarked by Lord MecdowhanJt, in a subsequeiit 
communication). It may be of use also to add, that the offen- 
sive smell of privies may be almost entirely prevented, by 
sprinkling- in a small quantity of mould daily -, and that much 
valuable compost will be thereby formed, which can be after- 
wards taken out and spread on the farm, without the usual 
disagreeable smell. Mr. Morns Birkheck has in these commu- 
nications stated, that land wilL not be exhausted under tillage, 
if the whole of the manure made from consuming the crops be 
applied thereto : under a judicious rotation of crops this is true j 
Imt it is. not less true, that land may be greatly, if not entirely 
exhausted, by successive crops of wliite-strawed grain, although 
all the dung produced therefrom is applied on such land. 

Mr. John Wright,' of Pickworth, in Rutlandshire, on a reddish 
gravelly soil, mixed with limestones and a few pebbles, incum- 
bent on a limestone rock at 12 inches deep, tried several com- 
parative experiments, under the direction of the Board, on^ the 
effects of the soil without manure, with dry straw burnt upon 
the land (is mentioned in our second Number), with long straw 
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2S0 On Mamring. 

dung> and with rotten dung:' the produce of turnips was^ 
Ot. Ic. 8lb.j 8t 3^. 7lb.5 18t. 6c. 61b.j and l(5t. Ic. 4lb. 
respectively per acre : the next crop, of barley, on one plough- 
ing, produced 14 bus. 3 pecksj dOb. lp.5 30b. 2p.} and 
3ob. 3 p. respectively: the succeeding crop of clover-hay 
vreighed 9cwt. 18cwt. 20cwt. and 21cwt. respectively per 
acre. Another experiment was made on a poor gravelly soil, 
worth about 10;. per acre $ three parts of it being manured with 
difierent proportions of burnt straw, long dung, and rotten dung^ 
and sowti with beans and peas mixed, the produce was 7 bus. 3 
8b. Ip.j 9b. Ip.j and 9b. respectively per acre : the next crop 
was wheat, and the produce 14b. 5 14b. Ip. j 14b. l|p. 3 
and 14b. respectively per acre. A third experiment was made, 
on the same soil, manured as the last, and set with potatoes : the 
produce was 76b. j 101b.; 82b.; and 97 b. respectively per 
acre ; the produce of wheat next year in this case was 14b. l^p.5 
17b. ^p.; 16b.; and 15b. 2^p. respectively per acre. Mr. 
Wright observes, " It is a pleasing reflection, that crops of po- 
tatoes and turnips may be procured with ofial straw, when a ^- 
mer has no other manure." We are happy to leam^ that these 
courses of experiment are yet going on. 

, The Rev. Robert Duncan justly complains of the great waste 
' of straw in thatching buildings, and of the loss which agriculture 
sustains, from withholding so much of manure from the land, 
in situations where slates can Be readily procured as a substi- 
tute. The increasing taxation on tiles will, we fear, long 
operate to prevent any general abandonment of thatched 
buildings. 

Dr. Belcher's observations on urine, as a manure, shew the 
great importance of soda pfiosphorata and of ammonia pkaspho' 
rata, which are found in urine, as manures ; these products of 
urine were used in very small quantities, to manure pots of sifted 
gravel from Epping Forest, sown with garden cress, on the 
1 ith of August j and on the 27th of September, the plants in 
an unmanured pot were found to weigh 40 grains, the soda 
phosphorata pot gave 180 grains, and the ammonia phosphorata 
189 grains. Dr. Belcher laments^ that modern farmers suiFer so 
much of the urine of their cattle to flow away, and frequently 
also have their dung-heaps so situated, that they are drenched 
and impoverished by rain, which conveys their most valuable 
ingredients into the next river. 

The Rev. Edmund Cartwright has made a comparative set of 
experiments, on a* piece of ground called the Evergreens Nursery 
In Wobum Park 5 being a ferruginous sand, brought to a due 
texture and consistence, by ^ liberal covering of pond mud \ 
QO gn analysis thereof, 400 grains gay^^ 
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grams. 
Of siliceous sand of diffirent degrees of fineness^ about 280. 
Of finely divided matter^ which appeared in the form of cl^ 104 
lioss in water -- -.'^ - -1,6 

40& 



} 



It 

7 

17 



The 104 grains of finelj divided matter contained 6f ^ar* 1 
bonate of lime - - ^ - - - J 

Of oxide of iron - - - ^ 

Loss by 'incineration (most probably from vegetable de 
composing matter) • - - - - 

The remainder principally silex and altunine. 

There were no indications of either gypsum or phosphate of lime. 

Mr. Cartfvrigkt observes, *' It will appear from the above 
analysis, that the jfollowing experiments could not^ perhaps, have 
been tried on a soil better adapted to give impartial results | for 
of its component parts there is no ingredient (the oxide of iron 
possibly excepted), of sufficient activity to augment or restrain 
the peculiar energies of the substances employed." 

On the 14th of April 1804> twenty-five beds of this soil, each 
one yard wide and forty long> were laid out, and manured^ at 
follows, viz. 



No. 1. No manure^ 
3. Salt, I peck. 

3. Lime, 1 bushel. 

4. Soot, 1 peck. 

•5. Wood-ashes, Specks. 
6. Saw-dust, 3 bushels. 
7* Malt-dust, 2 pecks. 
8. Peat, 3 bushels. 
SU Decayed leaves, 3 bus. 

10. Fresh dung, 3 bushels. 

11. Chandler's graves, plb. 
N.B. The quantities of each in* 

gredient in the next column, 
the sanle as when used singly. 



No. 12. Salt and lime. 

13. SdXtfWme, sulphuric adi 

14. Salt, lime, peat. 

15. Salt, lime, firesh dung. 

16. Salt, lime, peat,gyp^«fli 

17. Salt, soot. 

18. Salt, wood-ashes. 

19. Salt, saw-dust. 

20. Salt, malt-dust 

21. Salt, peat. 

22. Salt, peat, lone-^dusi. 

23. Salt, decayed leaves* 

24. Salt, pecU'Oshes, 

25. Salt, chandler!s graves* 



On the above day, each bed was planted with a single row of 
potatoes, ca£6 being taken to use the same number of sets ia 
each. 

On the 21st of September, t]ie potatoes were all taken up and 
weighed, and the produce cS each bed found as follows, viz. 



9M 



Pniiamtirk^^ 



No. lb. 

17« Sak and soot . • . 240 

1J« Chaodier's graves 220 

18. Salt^ wood-ashes «•. . 21/ 

l5.^alt^lime^peat^^p^7» 201 

15. Salt, lime> fresh dung igg 

a. Salt ips 

23. Salt> chandler's graves igs 

4. Soot .... 102 
JO. Fresh dung . * 192 
20. Salt, malt-dust . . 189 

5. Wood-ashes , 187 

23. Salt, decayed leaves 187 

24. Salt, peat-ashes . . 185 



I No. 
7. Sak, malt-dtBt 



lb. 

184 

183 

isa 

178 
175 



14. Salt, lime, peat . • 

19. Salt, saw-dust . . 

22. Salt, peat, hone-dust . 

9. Decayed leaves 

13. Salt, lime, ««/pAM7tc ojcid 1 75 

21. SaU, peat .... 171 

12. Salt, lime . . . I67 

8. Peat .... 159 

1 . (no manure) 157 

6. Saw-dust . . 155 

3. Lime . • . 150 



The foregoing table furnishes, says Mr. C. many particulars 
worthy of observation. In the first place it is remarkable, that of 
ten different manures (Nos. 2 to 11) most of which are of ac- 
knowledged efficacy, salt, a manure hitherto of an ambiguous 
character, is superior to them all, one only (No. 11) excepted! 
And again, when used in combination (Nos. 12 to 25) with other 
substances, it is only unsuccessfully applied in union with that 
one (No. 25), no other manure, seemingly, being injured. by it. 
Possibly its deteriorating effects on chandler's graves, may be owing 
to its antiseptic property, which retards the putrefactive proeess, 
by which animal substances undergo the changes necessary to 
qualify them to become the food of plants. This however, I cannot, 
says Mr. C. from any appearance in the soil when the plants' were 
taken up, assert to have been the case. The extraordinar}'' effects 
of salt, when combined with soot (No. \7)> are strikingly singular. 
There is no reason to suppose these effects were produced by any 
known chemical agency of soot or salt on each other. Were I to 
guess at the producing cause, I should conjecture it to be, a pro-* 
perty.of saline substances, by which they attract moisture from the 
atmosphere j for I observed .those beds, where salt had been used, 
were visibly and palpably moister than the rest, even for weeks 
after the salt had been applied 5 and this appearance continued till 
rain fell, when, of course, the distinction ceased. It may be pro- 
per to observe, that on those beds where salt had been used, the 
plants were obviously of a paler green colour than the rest, though 
not less luxuriant. iVlso, that where salt was applied, whether 
by itself, or in combination, the roots were free from that scab- 
biness which oftentimes infects potatoes, and from which none 
of several other beds in the same field were altogether exempt. 

Olservations.^^We are unable to discover any reason for the 
different quantities of the substances used alone in Nos. 2 to II, 
or whether we are to understand that Nos* 12, I?, 18> IP^ 20> 
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li , !23, and 35, had double portions, and Nos. 14 spd 15 treble 
portions of mantire, o% only single portions of a proportionate mix- 
ture : with respect to Nos. 13, 16, 22, and 24, we are still more 
uncertain, having no indication of the quantities of sulphuric acid> 
gypsum, bone-dust, or peat-ashes used. We understand, that a 
material circumstance has been fc^gotten in the description of the 
soil on which this experiment was tried, vias. its extfffme dryness, 
being on the top and within 100 yards or less, of the steep edge 
ef a loose stratum of clean sand, which holds no «water, until 
you have sunk between 30 and 40 feet below its siirf^ce : it api» 
pears also, from a meteorological journal kept in the neighbour- 
hood (see Monthly Mag. xviii. 99, and xix. 317), that the fall df 
rain was, in April 2.30, iij May 1.82, in June 2.00, in July 2.25, 
in August 2.17, and in- September 0.24 inches, the monthlji 
mean of this year being 1.97, and of the last five years i.94 
inches. We have little doubt, but the affinity which sah has fdr 
itioisture, occasioned the comparative superiority, in these experi- 
tiaents, oiF the crop on the beds wherein it had been used, and even 
in some, counteracted the deteriorating effects which would other* 
wise have apjpeared : this receires some confirmation from the re- 
^It of two other experiments near the same place, which are men- 
Aonedby Mi^.C.and were similarly situated, except that, being oa 
land till lately a common, the soil here had received no stiffening 
from ancient marling and manuring, or from modern mudding> 
as in the above case ; and where, neither turnips nor budk- wheat 
could be kept alive in July and August by any of the above twenty- 
ibur manures, although mo^e rain then fell, than is usual in these 
months. The subject is 2cq. important one, and we hope that the 
Board of Agriculture will be able to enrich their next volume 
with cooaparative experiments on salt, as a manure for moist soils^^ 
^and different situations. The experiments l^y the above gentle- 
man, on the effect of salt« when nuxed, with the food of hoga 
and cows> having in his opinion led to no conclusive results, it is 
unnecessary for us further to notice them. — See our account of 
Mr. Young's experiments on salt and many other substances as 
thanures, page 118, in our first Number. 

, i j '■'.'■ I ' ' I ' ' ' " L.f 'j.'^\',' ■ i ' r.i I I II I. Il l I mi I i \\ 

On Iwrmng Limc-'^Chm, Bd, Agr. 1805. 

Mr. T. G. Rawson has given a description of his improved 
lime- kiln, which, though accompanied by a sketch, we are unable 
to utfderstand : we learn, however, that Mr, Rawson has applied 
a metal boil'et and two ovens in the side of his lime-kiln', in which 
die victuals for his servants are dressed } the hedt &6m his kiln is 
also made to k4ln*dry his c^rn> ^G. 






384 On burning Zime» 

' Mn John Dodgson has communicated the result of his exp9» 
tience> in burning lime for manure with peat^ in what is called a 
running kiln > Mr. Dodgson says^ *' The quickness of the process 
with peat is surprising, for in twelve hours after I put fire to the 
kiluj I have lime ready to draw j in burning with coal; none can 
be drawn for two or three days ; and nearly double the quantity 
of lime is produced every succeeding day, than can be with the 
use of coal, owing to the peat keeping the limestones in an open 
iporous state, and admitting a brisk circulation of air 3 for the 
same reason the limestones cannot run into a solid lump, with 
excessive heat, as sometimes happens with coal/* Half-dried peats 
will bum lime as well, but not quite so expeditiously as diy ones*. 
Sir William Maxwelts tenants near Dumfries had, it appears, 
practised the burning of lim^ with peat, before Mr. Dodgson, 

Observations, — ^We are not acquainted witli the nature of the 
Bewcastle peat, in Cumberland, which Mr. Dodgson used : the 
ochry peats of Bedfordshire throw off, as \^e are informed, such 
a quantity of sulphuric acid while burning in a clamp, as to bum 
lip add. destroy the grass to leeward, for a considerable distance :' 
a considerable quantity of gypsum would probably be formed from 
limestone or chalk, burnt by such peat 5 and it would on that ac- 
count be interesting, to know the effects of lime^ burnt^ and 
used for manure. 

Lord Meadowlank's observations on lime as a manure. In tlus 
Tolimie of Communications, contain much valuable information* 
Farmer Sandy, a correspondent of the Agricultural Magazine 
(No. 7^)> has made some observations on the use of slacked lime 
as a manure, in Roxburghshire* 



On different Crops introduced on the Breaking up of Grass Lands* 

— Com, Bd, Agr, 1805. 

In the num<^ous communications which the Board have, 
printed, on wheat, oats, beans, winter tares, turnips, potatoes^ car- 
rots, cabbages, rape, hemp, fiax, and woad, much valuable and 
practical information will be founds and on the courses. or rotations 
of crops : as* also, on cocksfoot grass, perennial rye-grass, York- 
shire white fhokus lanatus), creeping soft grass Cholcus molUsJ, 
mixtures of natural grasses, thrashed hay-seeds, clovers, sainfoin, 
rib-grass, parsley, and caraway (carum carnij. The number of 
papers which we have to notice, will not admit of our pointing 
out many valuable hints on the above subjects; we must not 
however omit mentioning Mr. JVilliam Jones's recommendation, 
if possible, to sow wheat only in dry weather *-, Mr. James Mai' 

* The Rev. Nieholas Tumtr severely condemns this practice, and ascribes 
Ibe hli|;ht«(l wheats of 1804 to this cause. Young's Aa< No. StSJ. 



On diffirerU Crops introducedon hrealaMg up Grass Lands» 28S 

coMs obienrations on the great ecpnoixiy of givrag gi?en winter 
tares to the stock in cribs^ instead of hurdling pff daily portions 
of the standing crop for them, are entitled to our particular 
notice ', so are Mr. John Wright^s on thjs raising of potatoes^ from 
the shoots which they put forth in the storehouse. Green rape 
or cole has bcfen found of immense advantage by Mr. Thomas 
Cussans for sheep keep> on land too strong for turnips. It has 
been truly noted> of the soft grasses (hokus, lanatm ^ moliisj^ 
that they are valuable for sheep feed> if always close fed ; at the 
same time we are required from' veiy considjsrable experience^ 
to join in the unqualified condenmation of them as a hay-crop^ 
or in pastures not closely fed^ in the spring in particular : th^ 
early ripening, profusion of seeds> and extreme facUity with which 
the same are shed, render these grasses quite improper to be 
sown, in pastures intended to be mowed. The experiment ia 
which rib-grass (plantago lanceolataj was used^ terminated as we 
should have expected: our experience leads to its entire con* 
jdenmation : where it abounds in pastures mown for hay, the same 
must be kept abroad in tlie fields until nearly spoiled, to prevent 
the broad and fleshy leaves of the narrow plantain or rib grass^ 
from afterwards turning black and moulding in the stack, as almost 
invariably happens if the weather is at all unkindly. Linn£us> 
Dr. Withering, and Mr. Dickenson assert, that cows refuse this 
plant : the latter gentleman mentions twelve acres being sown 
herewith, which produced a plentiful crop, but which no animal 
would eat : broad, and particularly thick leaved plants, are im« 
proper for hay. Mr. Morris Birkbeck has made some observations 
on the grass seeds preserved and found in a dormant state, in the 
turf pr sod of old pasture lands : we hope that some of the many 
occupiers of lands foul with seedling weeds, will be induced to 
repeat the experiment, and apply the same mode of reasoning to 
the clods of their arable land. 

* Mr, Thomas ChattertorC^ account of the culture and use of the 
caraway plant, seems to promise considerable Advantage on strong 
rich soils, not disposed to the natural grasses. On the manage- 
ment 6i newly sown grass lands, we find practical men not una- 
nimous ip feeding the first year j Mr. John Kiddle having found 
a comparative experiment to turn out in favour of mowing the 
£r8t crop. 
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y On the Feeding of Cattle, — Com. Bd* Jgr, 1805. 

We find on this subject the practice of Mr. Rains mentioned, 
as pne of the first who fatted beasts with straw and oil-cake in 
Lincolnshire > who also gave cakes to his fatting sheep when at 
toi^ips. In another communication, without name, the feeding 
of ogives with powdered oil-cake and bran is recommended. 

NO. 3.-—Y0L. I. MM 



i»9 On iJ» Fee^ <^ Caitk: 

Mr. W, West of Muslelifie farm> near Christ Church, Hants, sa^ff, 
•* In the months of October, November, and December, I798, 
I gave to my working horses upwards of 700 bushels of haws, or 
white-thorn berries, ^ith chopped hay and straw, in lieu of com. 
Two bushels of berries were equal to one bushel of oats 5 they 
were got by old people and children at Td, per bushel. AH thcf 
horses were fond of them, and performed their work as well as 
with their usual quantity of com. My neighbctfirs used them 
with the same success, as long as there were any to be gotten." 
Observations, — In modemly enclosed parishes, and districts, 
where the hedges are mostly or entirely of white^thora, the prac- 
tice of feeding horses with haws may be advantageous, not only^ 
in saving of com, but in preventing the increase of birds to a 
hurtful degree, and of vermin which live oa these berries, in the 
winter. 

Mr. Thomas Eastcourt has communicated the particulars of his 
experiment on twenty sheep, of a mixture between South Down 
and Wiltshire, rising two years old, in order to ascertain the 
effect of exposed and sheltered situations, on the feeding of them, 
in four lots of £ve sheep each, from the 22d of November to the 
|4th of March : the results were, that lot I. fed on tiflnips and hay, 
in the field where the turnips grew, in the nsual way, lost 12lb. 
in their total weight ; lot II. fed on turnips and hay, given t<^ 
them in a grass field, without any shelter, gained lib. $ lot III. 
fed on turnips and hay in a paddock, with a shed to retire to at 
Will, gained 41b ; and lot IV. fed on turnips and hay in a warm 
open shed, gained 43lb. The weight of each individual sheep^ 
and of each lot collectively, is given at three intermediate periods^ 
▼iz. December 21 st, January 18th, and Febraary 14th ; all the 
four lots, lost weight considerably between the 22d of November 
and 21st of December, viz. lot I. 37lb. ; lot. II. 121b. ; lot III. 
15lb. i and lot IV. 201b. 
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On EmlanUng.'^Com^ Bd. Agr. 1805. 

Ma. Jokn Smith, of Chatteris in the Isle of Ely, informs us, that 
until within these few years past, the fen banks in that neigh- 
bourhood were made of fen moor and otlier light materials, 
through which so much water soaked as greatly to injure the 
crops, the wheat in particular : that he first practised the cutting 
of a gutter J 8 inches wide, through the old banks down to the 
clay (the fen substratum being generally day) 5 the gutter being 
made near the centre, but a little on the land side of the centre 
^f the old bank. This gutter he afterwards filled up in a very 
«otid manner wit^ tempefed clay > dad to nsiake ^e clay resist the 
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^fr0lt»x, a men in boots always trod the clay as Ap gutter was filled 
up : the cost was only 6d. per yard, llie success o^ the expe- 
riment was ^o complete^ that a farm whose surrounding banks 
had been thus treated, was quite dry in the spring, at a time 
when all the adjoining fens were under Water^ from the rain and 
•okage water^ exceeding the power of the mills to throw out 
water. 



Ohserv(Uions,^-^We are truly surprised to hear^ that the sect|^^ 
rity which canals have so long enjoyed against sokage, in the 
puddling of their banks^ has not been adopted in all the ien bailks^ 
who^ leakage is at best to be lifted out again by expensive ma« 
cbinery ; and may, if the quantity exceeds their means^ frustrate 
Ibe intent^ by the loss of the crops. 

On Irrigaiion,*^Com, Bd. Agr. 1805. 

Mb» James Ferguson has communicated a map and descrip* 
tion of 41 acres of watered meadow which he caused to be con* 
itructed^ by a Gloucestershire floater^ in Bucban district, Aber- 
deenshire, Scotland ; the expense is stated to be about Ql per 
acre* on the averse : and certificates are annexed, of the first 
year's crop.-^The Rev. R, B. Clough has furnished three maps of 
his farm at Erivatt, near Denbigh, in North Wales ; the last of 
these, describing particularly a meadow of 29a, It. igp, therein^ 
which was irrigated in 1802, under a Gloucestershire floater^ at 
the expense of 1 1/. 10s. per acre in ground- work, and 7^* ^4s, for 
clearing, underdrdning, fencing, arches> fiood-gates, wears, and 
part of the other expenses of this meadow. The first map 
shews the farm in its unimproved state, with a serpentine brook* 
course through it, occupying and destroying the best part cf the 
landj. the second map shews the capital improvements which 
Mr. Clough has made, in cutting a new course for the brook ; 
levelling in its old channel, and the adjoining banks of rough and 
unprofitable ground j sti'aightening and new quicking most of the 
fences, makmg a good road to the house and other permanent 
improvements, by which giOOL at the least has been laid out, on 
4bout 231 acres of land. We are concerned to add, that so 
q>irited and able an improver is only tenant from year to year} 
and more so, that the Board have let slip so ^vourable an oppor* 
tunity of urging to the proprietors of land, the justice and pro* 
priety also, of granting leases where valuable and permanent \tOf» 
proyements are e;fipected or made, withi5ut any clauses therein^ 
which a law-agent may afterwards unfeelingly use, to wrest di0 
possession from the improving tenant, or his widow or children 
aftejr him> during the term. One cruel instance of the kinds wie 
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have hioted Bk, vill do more to discourage great improvements^ 
than all the i^evenues of the Boards applied in premiums for years 
after can counteract. It is not to gentlemen, laying oat a small 
portion of their surplus wealthy on land in their own possession, 
but to the great body of tenantry, making and following up im- 
provements, tlbat the public have to look for an increased produc- 
tion of the necessaries of life -, and can any one expect Mr. 
Clough's conduct to be imitated by tenants at will, who have af 
proper regard to justice towards their families, creditors, &c. ?-* 
Mr. Edward Pearson's meadow of 2a, Or. Igp. in Tyddyn-Buck 
ferm, in Llanfachreth, in North Wales, is next described, and a 
map given 3 but from which we are at a loss to discover any thing 
of novelty or merit.— The map of a m^dow of nine acres be- 
longing to the Duke of Bedford, on Prisley farm, in Bedfordshire, 
is also inserted, acconipanied by an account of the produce there- 
from in 1803 and 1804. A note to this article informs the reader, 
that this farm is in occupation of the Duke of Manchester, who 
formed this meadow. From a perscm who attended the dgricul* 
tural committee of the Society of Arts in the Adelphi last ses- 
sions, we learn, that there is a mistake in this note 3 that Mr. 
William Smith, of Buckingham Street (late of Bath), was em- 
ployed to construct this meaUow by the late worthy Duke ff 
Bedford, and that the same was since his death completed, and 
two other meadows near adjoining it, of five and six acres, at the 
expense of the Duke of Be^ord. Also, that Mr. Sinith presented 
to the Society of Arts,, a copper-plate map of this nine-acre mea- 
dow, which he stated to have been engraved at his own expense 
to circulate among his friends and employers; and from 
which, the plate in the communication appears to have been 
engraved, although we have looked in vain through the vo- 
lume for his name. It may be interesting to add, that these 
three meadows were constcucted on the bog (the scene of Mr. 
Elkington's tappng experiments in 1794 and 5), abounding with 
sulphate of iron, extending into the p^ish of Tingrith, of which 
a frdl account has been given in our first Number (p. 121)^ that 
tibiese meadows, particularly the two last, were almost entirely 
naked black peat without any herbage, when first formed^ and 
that the ochry and thick water which was turned over the- same^ 
had a most rapid and surprising effect in producing the poos o/b* 
pecurus festucas and others of the best grasses^ which vi«ere not 
before to be found on the bog. Mr. Snath, we are told, stated 
the expense of the nine-acre meadow to have been 16/. IO5* p«* 
acre, of the middle or five-acre meadow 14Z. per acre, and of the 
t^per or six-acre meadow, on the most uneven part of the bog, 
QOl. per acre. — ^Mr. Morris^ Birkbeck has stated, in a communi- 
cation on dormant seeds, that the creeping bent-grass fagresHf 
^tolonifera) , and creeping crowfoot (ranunculus repensj^ were pr«- 
viuting and exceli^it herbage in a watered meadaw.^ 
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On the BUghtg Mildew^ and Russia (hm.'^Ctm. Bd, Agr. 1805. 

. Ik January last, *the worthy President of the Royal Society, Sir 
Joseph Banks, at his own expense caused plates to be. engmven, 
and a considerable impression of his pamphlet accompanying 
thkn, to be circulated gratis^ for explaining the actual appear* 
ancesj under the best microscopes, of the disease in wheat, which 
had so distressingly lessened the' produce of the preceding har« 
vest. The extensive circulation which the Board of Agriculture 
and the various periodical works have since given to this essay, 
together with the comprehensive view which we have given of itf 
contents in our first Number (pages 105 to 108), render it uime-> 
cessary here to repeat the same : we beg however to remark^ 
that Sir Joseph has been properly careful to distinguish therein, 
, what is asserted as fact and matter of information to agriculturists, 
and what is suggested, and with becoming modesty^ recommended 
to them, as matter for future experiment and observation. For 
want of duly attending to these circumstances, we are sorry to 
see this laudable effort of the worthy President treated with a 
degree of severity, and even of ridicule, in some agricultural 
works, ill calculated to forward the great ends of improvement, 
which the editors of those works profess to have in view. That 
intelligent body of practical agriculturists, the Norfolk Agricul- 
tural Society, have, we observe, thanked Sir Joseph Banks for his 
treatisei-— Mr. Arthur Voung (Annals, No. 257) has continued 
\n% laudable inquiries and information on this subject (see our 
first Number). Among Mr. Yormg's correspondents, Mr. Ben^ 
jamin Cotton, the Rev. Michael Tmner, Mr. Thomas Simpson, 
jMr. John North, Mr.Thomas'Pickford,theRev. Henry Hill, and 
lathers, agree in thinking, that the frosty nights in June 1804 were 
the predisposing cause of the blight which followed, and which 
was more general and hurtful than in any year since 1725. Mr. 
Pickford mentions the cold air having cut off the young fern 
(^terts aquilima) in the VaUies only; we remember some years 
hefyre to have noticed llie same thii^, and to have observed eveiy 
ditch and low place to have Seen affected, as it would Kave : been 
by the running of a stream of water or other heavy fluidf Mr. 
Edward Gwilt, Mr. Thomas Pickford, Mr. William Pajme, Mr. 
Pen Williams, and others, renpiark, that fogs, blue mists, and still 
weather, preceded the appearance of the disease on the wheat 
straw* Nearly all of Mr. Young's correspondents agree in the 
advantage which was reaped from early cutting of the blighted 
wheat ; Mr. Cotton, in particular, relates a case of 100 sheaves 
being cut to make a road to another fidd, when th« 
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kemd was scarcely filled with milk^' and when the same waa 
quite soft ; three weeks afterj the remaioder of the field was cnt, 
UL<\ the com ^om the early cut soeaves ][>roTed by much the 
plumpest and best sample. It has been observed, that wheat cut 
thus eaily should remain longer than usual in the field* before It 
b carted to the bam or stack.-— An inteUigent correspondent of 
the Agricultural Magazine (No. 76), Agricola. Northumbriendsj 
xelates his having sown part of a field with thin or c^al wheat, and 
found the produce thereof as good as from the plump seed with 
which the remainder of the field was sown. In other points this 
correspondent has ably supported Sir Joseph*s observations. In 
the Farmer's Magazine (No. 24) we have a proposition for set* 
ting apart farms, for raising 'new varieties of seed com* by a 
proper attention to selection for several years. 



On Insects hurtful to Corn and Tundp Crops, 

Ma. Thomas Marsham has examined some specimens of wire- 
worm* fent to him by Mr. Young* and found them to be the 
dat^r segetis, particularly described by C. Bierkander* from whom 
an extract is given in the Com. Bd. Agr, 1805. This destructive 
insect continues* we are told* for Jive years in the larva or grab 
state* and during that period feeds on the plants of com or grass t 
it is remarked* that while fields lie fallow* it subsists on grass 
and other vegetables ^ and that the crops on those fields sufier the 
most* whose fallows are most infested with couch-grass and 
weeds. The picking up of these worms by children after the 
plough is recommended as the best way of destroying them.-— 
A correspondent* fi. in the Parmer's Magazine (No. 23)* hat 
given an account of the turnip caterpillars* which he found on 
the 2Sd of July last* and put into a box with turnip* pea* potatoCj 
rose-cabbage* radish* bean* and lettuce leaves* but the cater- 
^ars eagerly seized th^ turnip leaves in preference to all the. 
others* and when these failed them, the cabbage and radish 
leaves were next attacked. On the dd of September* some of 
these produced winged insects, or fiies, with orange-coloured 
bodies* six legs, black heads* with two horns each j the wings 
longer than the body. 
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On the Culture of Beans, 

John Chris Am Curwen, Esq. has communicated to the Board 
of Agriculture the result of his experiments on drilling beans 
at twenty-six inches^ apart^ on forty acres of a stiff clay 99}!^ 
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trhich, after being repeatedly horse-hoed, were cut on the 20ch 
of August, iphen quite green, and removed to an adjoining pas* 
ture field, where they were spread thinly for twp days, and then 
bound up; after which they remained three weeks in sheaf, be« 
fore they were stacked. Two ploughings, harrowings, &c. wera 
then given to the land, and in some parts three ploughings 5 uixtf 
loads of compost per acre were spread, and wheat was drill<ed 
thereon, and completed by the 20th of September !«— A corre^ 
spondent, T. S. S. in the Farmer's Magazine (No. 23), has re* 
matked, that beans, from bearitig their seeds on the side, instead 
of the top of the stalk, will not • admit -<^ sowing or drilling so 
thick in proportion as wheat, barley, &:c. without sufieringfot 
want of sun and air ; and that a single stem oi beans will be more 
productive than a group of such stems, while the reverse is the 
case with the other sorts of grain. 
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On the Culture and Consumption of Carrot$p 

Tbb Rev. ArUucr Young (son of the Secretary) haa comttm* 
nicated to the Annals of Agriculture (No. 25J) the account of 
"ttght acres of fgood sandy loam, jBriable and diy enough for tur« 
nips, substratum a gravelly loam, on which 51b. of carrot seed 
per acre was sown, in thp last week in March : all expenses, in« 
eluding rent, taxes, tithe, &c. amounted to 8/. per acre; tho 
produce was 545 bushels of carrots per acre : the greater part of 
these were sold at 7<L and 8<f. per bushel, and the rest consumed 
by horses, pigs, bullocks, and a cow 5 and, reckoning th^se at th^ 
same rates, &e net profit was 6L I5s. Jd.'per acre, and the land 
left in capital order for barley. The experiments are detailed at 
length, on the increase in weight of seven different lots of pjgt 
fed in pgrt, or wholly, on carrots : we cannot attempt to give th^ 
result of these varied experiments; one of which had for its ob* 
ject, a comparison of Swedish tmnips, cabbages, and i?arrots^ i0 
t^e feeding of pigs. 






On the Feeing of Horses and Oxen, Vcp 

Mb. Thonuis Fisher, in his communication to the Board of 
Agriculture, has given an account of his practice for seven yean 
'test, in keeping diree horses, for managing fifty othree acres of 
uuid. A four-acre field near the house is appropriated for horse* 
keep ; each year one acre is a fallow crop, set with black pota« 
tbes by the plough ; another acre is barley, laid down with I4lb» 
^x«d<ilover, and half a biHhel of xye^grasa seed; a third acre if 
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clover akid rye-grass^ cut green, for sttminer foodi and die foorA 
acre wheat (or^ sometimes for ch^ge> oats}^ after clover. Tbm 
potatoes are dean washed each *^moming for the day's use ; 
each feed is given to the horses after their water^ twice or three 
timea a day, according to their work : the clover is cut firesh 
eveiy momingy and given three times a day ; the clover land is 
always cut twice over, and sometimes three times, and then 
ploughed in for wheat or oats.-— Mr. Bobert Brown has comma* 
nic^tei to the Farmer's M^azine (No. 24), an account of the 
feeding of twenty-four Ab^tdeenshire stots, which, after being 
wintei^ on straw and a few common and Swedish turnips (va« 
lued at 32/. 15^.), were on the 1st of June put to green clover> 
mown and given in troughs and cribs, the offal being removed 
frequentty and thrown to the swine in the yard : about the end 
of July, green tares were mown and g^ven to them, until the 
second crop of clover was ready for the scythe : the cattle were 
mMl off on the lOth of August and 13th of September, «nd 
fetched 306/. 139. leaving 106/. 7^. pr<)fit; which Mr. Brown 
estimates to have paid tlms : for six acres of clover at 12/. two 
acres ditto at 8/. one acre of tares 8/. T$. and two acres ditto at 5/. 
The^ tares were sown at difierent times, so as lo come in in suo 
cession ; and it is remarked, that cattle for home-feeding should 
be in decent condition, when grass is first given to them $ oth^rw 
wise the month of June, the richest time of the grass, will be 
passed over before much improvement can be discovered : it ia 
desirable to have the main part of the beasts ready for the butcher 
by the time the first crop of dover is become hard and un* 
fmlatabl^.-— Mr. Nehemiah Bartley, Pastoris, ^ricola Northmn- 
briensis,«and a Novice, have been engaged in a controversy, iti 
several of the late numbers of the Agricultural Magazine (which 
seems not yet terminated), on the comparative merits of potatoe 
and turnip crops for feeding sheep. See our account of Mr. 
Robertas experiments on this subject, at page ll6. 
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On Dairying. 

. Mb. George Caihery has communicated to the Board of Agri* 
culture (1805, vol. iv.), and giv^ his opinion, that meadow land, 
worth 40;. per acre, will keep a cow on two acres and a half | 
each cow will give two gallons of milk for twelve months out of 
thirteen, allowing one month to be dry ; and that a loss of 87/. 
would be incurred, by breaking up twenty acres of such meadow> 
and cropping it with potatoes, wheat, turnips, and wheat and 
grass-seeds in succession, instead of letting it remain in dairying 
pasture.-— Mr. Thomas Besfs communication favours th^ above 
result, and mentions the practice of Somerset and Dorset/ in 
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letting their cows to dnixy^men, instead of the farmer making 
butter or cheese himself. Ita or eleven pounds per annum is 
mentioned^ as the usual hire, of a, cow for milking, the farmer 
finding food, but the dairy-ihah altbhds on the cows.— Mr. John 
Conifers has answered the inquiries of the Board on the s\ibj<0ct 
of dairies : whence it appears^ that he prefers the North Devoo 
cows, as hot treading the land so hurUfully as the Herefordshireti 
as most disposed to ^tteh, aiTter milking^ ^ giving the inos( milk^ 
and being in other respects prei^rable to the other breeds of cews^ 
One acre of vety good pasture will suffice for a eow, of. middling 
pasture 1| acre; one ton of hay. or rather less> will be eoa"^ 
sumed by each milking cow in the winter months. Upon ail^ 
average ten cows give £ve dozen pounds of butter per week in 
summer, and two dozen in winter 5 and a profit of 13/. 149* 
per cow is sometimes made ih a year. Old pastures are found 
to yield the best butter ;. and soap-ashes to be th^ best manure 
for such. Skimmed milk is sold to the^or by Mr. Cony firs at 
3d per gallon; or their pigs taken in to fttten at 3s,. 6d, to- 
4s. od.^pQT week. The consumption of fuel |s among the most 
considerable expenses of a dairy, and the hedges ^e often kept 
full of hurtful pollard trees to supply this consua^tion. It is not 
until the second week in May, that there is natural grass enough 
in the field in general, for cows to subsist on. . 
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On Potatoe Fallows. 

Mk. John Cotes has conununic^ted to the Board of Agri* 
culture, the particulars of a method of raising potatoes on strong 
soils, in rows, at sufficient distance from each other, to admit <^ 
working and fallowing the land between them« in ordier to sow 
&ewhde afterwards with wheat. 



OlservtUums. — We have no idea, that the great advantages 
ttrould follow from this practice, which Mr. Co/«; predicts ; the 
method itself, is but an extension of the well-known practice of 
drtllmg and horse-hoeing, scuffiing. Sec. between the rows. It 
certainly would be better to ctiltivate potatoes by themselves In a 
field, or part of one, in the usual way, and to fallow the land 
effectually; cross-ploughings, which are of^en essentially. neces- 
sary on strong land, could not be applied to the potatoe fallows, 
nor effectual harrowing, rolling, &c. unless the rows were at 
such a distance fi^tn each odiefj as would render the produce of 
potatoes of no account. 
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We are glad to observe IVIr. Secretary Yo^ng continuing hin 
tesearches into the effects of parliamentary Inclosures. In tW 
Annals^ No. 257, we are presented with minutes taken on th^ 
spot, in several parishes in Huntingdonsbire, inclosed within thQ 
last forty years. The general expenses of several' of the inclosures 
are given, and are well' worthy the attentive perusal of those 
eODcemed> or about to engage, in the alarming expenses of nao- 
dem inclosures. The practice of commissioners in sowing clover 
with the breach crop, is commended by Mr. Young, We are 
sorry to observe a practice gaining ground with commissioners, 
of not making any rate on the proprietors (for fear they sbould 
grumble), until after the allotments are set out ; by which thc^ 
roads, drains, and other public works which the commissioners 
ought themselves to superintend, are left to be performed afte^ . 
|hey have done, or many expensive meetings are afterwards un- 
. necessarily held, for them to superintend the roads, &c. * Clover 
is often not sown, because no money has been raised under the 
' act, for, purchasing seed, or other useful and general purposes of 
the inclosure. We submit to the worthy Secretary, the pro* 
priety of compressing his lists of births and burials in inclose^ 
parishes, into less space ', smaller type, and two columns in a page 
of the Annals, might a^ord to practical farmers, more useful in- 
formation than this, or the number of religious sects in the4>a- 
rishes. It is not without regret, that we sqe Mr. Y^^g io so 
inany instances retailing the complaints of the cottagers ]p. newly^ 
inclosed parishes, and supporting them by argunients and remarks 
of his own, which seem to insinuate, that cot^ge allotments for 
common-rights; ought to be given to tke tenant^ instead of 
the owners of the cottages. Not a doubt can remain, that in- 
closures have a tendency to increase the quantity pf human food 
in an amazing degree; and that they are beneficial to the in-- 
dustrious poor, as well as to their landlords and the farmers. See 
Mr. T. fi.'S observations on the advantages of i^iclosing. Farmer's 
Magaiinfe, No. 24. — Mr.« ^ohn Carpenter has', in the Agricultural 
Magazine, No. 74, mentioned his process of raising quicik-sets 
for planting hedges, from the haws, as also ftom cuttings of the 
toots of quick 5 which when bedded out, are found to vegetate 
vigorously : in the same Number we are told, ibat Mr. Samuel 
Taylfyr has raised wliite-thorn hedges from the cuttings of the 
toots of this platit. We have long ago practised the planting p^ 
shoots' which dame up plentifully, from the fibres of the rooUT 
left in the ground, aifter stocking up white-thorn hedges. We 
can also add, that the best way of renovating a worn-out white- 
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tiiorn hedge is to bare tbe earthy, and chop off the large old stools 
with a sharp axe, near to, or below, the lower fork of the stems; 
each one of whose roots will afterwiu'ds be found to throw up 
vigorous shoots^ and much thicken the future hedge, if the same 
k thOr^ghly protected from cattle, and ke{)t clean from wecfjs.. 



Rewards to attentive and skilful Shepketdsi 
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Lord Somerville, the Duke of Bedford, Mt. OokeJ ^M ie^ 
reral of thc^ Agriculttiral Societies, have of late given premiums 
f^T' ehoouragtng a vigilant attention by Shepherds to the rearing 
of young Lambs* It appears from the Annals, No. 259, ^bat atf 
the late Wobum sheep-shearing, John Holland on the 1st of Jun^ 
produced 3pO ewes with 522 lambs j and- that Charles Paine had; 
on the same day, 6o6 ewes with 7^ lambs. At the late aniriJ 
versary ^f the Norfolk Agricultural Society, we find the^ fbHowi^' 
ing rule adopted, for ascertaining the. numbers x, expressive of 
^e comparative merit of shepherds. Frbm the number of ewes 
put to tup, deduct the number of ewes which proved barren^ call 
ihh ff', from the number of lambs preserved, deduct the number 
of ewes lost^ call this aT; then say, as b: a : 20: a: j hoggits not 
to be deemed stc>ck*ewes. This rule appears to us very defee* 
tive, since it takes no notice of the different risks, with which 
' lambs (especially double couples) are raised, by the two-^year oldy 
three-year, and ftill-mouthed ewes, which there may be in the 
^me or different flocks, whose shepherds are candidates : if the 
loss of ewes is meant to be included, in a conclusion on the shep- 
herd's care and judgment in managing his flock,- surely the de* 
duction of one lamb for each ewe is not sufficient. We cannot 
discover, how the Norfolk Society have adhered to theii* o^^'mle, 
in the late adjudication of their prizes to shepherds. We* have 
often lamented the want of a set of correct principles or rules, 
on which the decisions of committees or judges in plmighing- 
matches, and the above, and some other trials of skill or excel- 
lence in rural aflairs, ought to be determined. Thfe time of some 
mathematician, who has a competent knowledge of agricultural 
f^cts, would be well employed, in developing the true principled 
and method of calculation, in the various cases which occur in 
our societies and agricultural fetes 5 where often, less perfect data 
are obtained, than could he had with the same ttouble, and even 
where perfect data are obtained, the decisions are in too many 
instances Init the effect, of guessing, the judgment of the eye, 
or perhaps of chance, for want of a knowledge in the judges^ of 
the proper use that should be made of the facts. 



v^ % 



( m I 

Bsaaamam 



{at tbc^ Annals of Agnpolture (No. 257) ^vv luive a msp.ci 
Bir* Joseph P, Cow2ey*s watered meadow of liz, 3'r. Cp. in 
the pansli of Aspl^» Beds^ constructed at theei^c^ise of 3/. lOf. 
per acre^ for which a premium of twenty^five guineas was pre* 
sented to him bj the Duke of Bec^ofd> a]( hk bte sheep-sheanng. 
It is remarked^ that this meadow is not consthicted on the best 
t](Stem s that iSj» with raised ridges or bed^ ^ tNt the water 
ma^ run very briskly off; the smallness of th^ cos( b, we tbmk» 
a sufficient indication of this circui|istance. On Inquiry, how^ 
ever, of those who have examined this meadow^ ure 99^ inclined 
to think> that the expensiQ incurred has b^n wisely appaHiooed to 
Ihe circumstances^ Mr. Qmjl^ being Qi^y tenant tor the land, 
the supply of water but small, and eyen the use of this b liable 
to be disputed* by a neighbouring miller. It- is a9knowle(^;!ed« 
thata pdor and unprofitable piece of land is converted into a pror 
duptive and useful auxiliary to the farm cm which it is sitoale ; 
and we heartily wish, that similar instances wpf^naotfs nnmemis 
throughout £;igland.—- Mr. Edkvard Becky of Lexham, \afk reeeired 
both the $rst and second premium, oIkxfA last sesison by the 
Ncnr^olk Agricultural Society, for nine and four ac¥^a| tteleasfi 
Qf water-meadow, constructed on the best princi|^; these we 
understand were laoade for Mr. Beck, by. Mr. WiUiam Smith, 
before mentioned, on boggy land, with ' siiccess ^ st];ikii^ and 
i^gtdar as at Prisley in Bedfordshire.*^In the Earm^^s Maga^^ 
zine (No. 24) we find a summary of the principles ai^ practke 
of Mr. Charles Stephen, a noted irrigator^ in setting oat and form* 
iog meadows ibr waterings six yards is mentioned, as a prop^# 
ipedi^um width for the beds, such hav^ing a fall transversely of cii^* 
inch in a yard.-— The practice of John Upton, a cottager, in 
Worcestershire, is very properly commended in the Agrioritural- 
Magazine (No. 75), by Mr. John Carpenters this intellig^t la* 
bourer, by irrigatk^ his small piece of land^ not qt^ kgtljf a» 
ofire^ has, on t& arei^e of seve^ pi^t years, obtained a ton and 
h^lf of hay, at two cuttings (sometimes sold at ^. lOs,. per ton), 
apd let his after-math for a guinea to a neighbour !«*-^e never 
t^vel the great roads in this kingdom alter raii^ without la* 
menting at every quarter of a mile ahyiost, the sight CfS so much 
water running wastefully into^ the neighbouring ditches and 
brooks, richly charged with the choicest particles of mamurer 
from the dung of the horses and catUe^ the dust of the road* and 
eyen the kennels and sewers of a town in some instances; here 
and there only can we see the Conounon sense of th^ oiccupie» of i 
the adjoining lands exercised, in tuxnii^ the same over tneir 
pasture land; wherever this has been done, by a set of irriga- 
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tioili-cacriage8 aad drains^ so coi^ved that the water can be fre^ 
qiiently changjed £rom one pane or bed to another^ the most sur* 
{urtaing advantage has resulted. n 

On the Culture and Pfe$er9aHon ofTwrmps. 

A apiriled coatraverif has for some tiase ^st been carried oi| 
in th^ Agricoltnral Magazine^ between Mr. Mm Carpenter and 
Sarvner. SUmch | the former ailtrming, and the latter denying, 
that good crops of turnips can be nused by culture alone^ without 
manuring. It must be needless for us to point out to practical 
iarmeifi) on which side the weight of argument has hitherto 
fqn^x3iiderated.;"^In No. 7$^ Agr. Mag. we find a letter by 
Jgncsda Noril^nibriensii, on the comparative produce of drilled 
and brpad->caat dimip crops ; he states^ as the result of his ownex* 
periniients^ that the produce^ under the Northumberland mode of 
cndture^ is to that under, the broad*cast method (all circum^ 
stances as to. soil, condition, manure, time of sowing, &c. &c. 
\^\ag equal), as Jmr lo tkree, nearly, ^^Jgrkola Norfolkciensis 
bflfi given- the particulars, in the same Number^ of his experinient 
on cultivating turnips in the broad-cast way^ and in drills on 
laised ridges^ for' securing an equal distribution of thef seed in 
tiie broad^cast, instead of sowing the same by hand t Cook's drill 
machine was. u^ without coulters, merely walking it over the 
ground, the cups delivering the seed not into funnels, but upon a 
piece cnT st^ pasteboard inclining downwards, which efifectuaUy 
fcatteved them in the most even proportion over the whole sur- 
fiice : the produce was in favour of the Northumberland method^ 
ajsfimr to three and a quarter nearly, •^In the following Number^ 
alettes &om Agr, Nortkumb. will be found^^ containing many 
jddioicus. observations on the proper management of comparative. 
eaipenments like these.-^-In the F!armer*s Magazine (No8« 2Z 
jnd 23), a correspondent, Mr, has written largely on the northern 
turnip-husbandry, with the intention of explaining the same, in 
two letters to a friend, who is no farmer, and yet is desirous of 
learning, to be able to direct the common farm servants of the 
country, in practising this essential branch of good firming. 
The necessary implements are first explained, then the soils most 
proper for this purpose, .the same to be ploughed in the autumn, 
said carefully water*-fuvrowed$ in the spring to be cross-ploughed,. 
harrowed, rolled, and hand-braked oi* picked, to clear it most care- 
fully from root*- weeds : these operations, if necessary, to be three 
or foqr times repeated, taking ^mre, if the season permits, that the 
seed^weeds are allowed to shoot, but not to grow and overshade 
t]^hM)dl)etwieea each working: the weeds and ptckii;ig9 a«« re^ 
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, commended to be carted to a compost heap^ and lin^ added 
thereto, to rot them, instead of burning them upon the land? 
lime is then to be applied, if this manure is intended to be uaed: 
the m'ethod of forming the drill ridges, and applying well-rottei 
dung thereip, . b next described ; then th^ sowing of tke seed^ 
2 to 31b. to the statute acre ', the different kinds of turnips are 
mentioned : horse-hoeing the intervals,, hand-hoeing the drills^ 
and hand-weeding, where necessary, are next recommended, so 
as to set the plants oat singly j two successive horse-hoeings, 
hand-hoeing at the same time, if necessary^ and moulding up, 
are described. Directions for raising turnips on strong soils next 
follow. The directions in the second letter, for the consumption 
of a turnip ci^, and the subsequent cropping of the land, are 
worth attention. The author observes, that^pn every well-con- 
ducted farm, there ought to be* some rules or principles of ma- 
nagement; one of which ou^ht to be,' to have- a?^ much of the 
land in turnips as can be properly worked and manured \ z se- 
<x)nd^ to keep as much of the land in grass pastured by sheep, aa 
will be profitable j a third, never, upoft any account, to have two 
white corn crops in succession. . ; 

It appears from the Annals of Agricultore, No« 257, 
that the Norfolk Agricultural Society - have rewarded Mr. 
John Repton, and published his method of packing or pre- 
-serving turnips in the field : the furrows of the land vrere 
cleared out with a double-breasted plough, when women and 
children followed, and pulling up all tlie turnips for two yarda 
wide on each side, the same were regularly packed into the fur* 
row ', a common Norfolk plough then turned the noould from eadi 
side over the turnips, so as completely to bury them: the expense 
is stated at 2^. 3d. per acre 5 and, it is said, the turnips will thus 
be found sound after a severe winter, and will be less liable to 
shoot and spend themselves in the spring, th^ai such as remain 
with their roots undisturbed in the soil : that .sheep may be al- 
lowed to run over and eat the tops of such as may shoot through 
the covering of mould, without danger, of their biting or injuring, 
the turnips beneath.—- Sir George Stuart Mackenzie, some timei 
ago, offered a gold medal for the best essay on the storing of 
turnips and ruta-baga, that should be sent in to the. editor of 'the 
Farmer's Magazine. Mr. WiHiam Pantons essay, which gained 
the prize, will be found in the 23d Number,^and contains much 
usefiil information on tlie culture, storing, and consumption of 
turnips. The method of burying turnips in ^Norfolk, something 
like Sir. Repton's above mentioned, is described, but shewn ta 
be inapplicable to the icy regions of the Highlands of Scotland, 
oa account of the difficulty of removing the frozen soil to get at , 
them. It is. observed, that some carry off their whole crop, 
(Others draw only a third, a half, or two thirds, but most com^ 
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faooDly every alternate six rows, allowing the other six ie remain 
j^r hurdling oS with sheep : some cnt off the leaves in the field, 
as the turnips are drawn, an(l plough the leaves in for manure ; 
Others cart off the whole plants, and top and tail them at home^ 
giving tlie leaves while fresh to their store beasts; and not un- 
frequently, turnips are to be seen put up in ricks, or heaps' in the' 
field, without being either topped or tailed : the leaves and root' 
should be taken off close to the bulb, but by no means so near as 
to wound t^e bulb, or it will certajjily rot: no unsound or im- 
^rfect turnips should be put up in the stack. The author of this 
p&sdLy recommends, if the subsoil is quitd dry, to dig trenches seven 
^eet ivide to s^r^ the turnips in, beneath the surfacej and in 
other situations, to buijd two parallel walls at seven feet distance- 
and j:hree feet high j these, to be filled with turnips, heaped up 
into a ridge, and thatched ; 1600 cubic feet Is stated to be about > 
^ average produce of turnips per acre.— In the following Num- 
ber of thf iSiaga^ine w.^ fipd 4 long and very sensible essay on 
this subject^ by anothervcandidate, G. who concludes thus : *• The, 
tesult of the preceding observations is, that the storing of turnips, 
ali^tractedly considered, is attended with direct and unavoidable 
loss ', but, when viewed in reference to the climate and agricul- 
ture of Scotland^ i§ necessary in unfavouraye situations, an4 
eventually disadvantageous in every other : — necessary in high 
l^nds, where the severities pf Tyinter prevent turnips- from being 
regularly carried off the ground, to supply the consumpt of cattle ; . 
and advantageous, in low lands, by eijabjing the farmer to intro- ^ 
duce wheat after turnips, where he could otherwise obtain only a 
crop of oats or barley." The author of this e^say mentions, that 
frozen turnips, if put into a, brook or pool of water for about two 
*hoiirs^ will be found thawed and not at all injured by the frost : a* 
fbrt of turnip cultivated for some years past in the southern partg 
of Yorkshire are mentioned, whose bulb is always situate below 
the surface of the ground j also, a yellow turnip resembling 
the garden variety, which has lately been introduced ipto Scotland, 
by Captain Mackay, who uniformly uses them, as an intermediate 
supply in the beginning of spring, between common and Swedish 
turnips. 



On Anglo 'Merino Sheep,' ^c. 

Ma* Nei^emiah, Bartley and Pastorius have long been en- 
gaged in a sharp contest (not yet apparently terminated) in the 
Agricultural Magazine 5 the former gentleman contending, that 
the Spanish breed of sheep might be profitably extended, in any 
district or situation ; the latter, that new Leicester sheep will 
yield a much greater profit on good land, and that the Merinos 
C^ght to be confined to the middling ^d hilly pastures in thifi 
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l^ingdom t considerable iafonnatioD> di to the tdinpSriiiV<& iK^Htfi 
of &se breeds of alieep^ inaj be gieaiaed from this ecmttoveiisjF.^-** 
In the Annals of Agritnlture, No. KJ, We aire toldi tliat Mr. 
ToUett exhibited a wether sheep 6i milked breeds beiWe^ the 
Merino and South-Down/ at Mr. Coke's late sh^p-shearing^ 
which had his wool upon him of three years growth, the length of 
which was from 13 to l6 inches ; afler which^ he was shorn and 
slaughtered^ and his carcase exhibited ^ it weighed 23lb. per 
'quarter > the rough ^t within him weighed 15|lb. the skin 61b« 
and the fleece 13jlb.— A correspondent, /. G, in the Farmer*s 
Magazine, No. 23, has observed on the practice in som^ districts^ 
of smearing the backs of sheep with a mixture of tar and other 
mbstances, which are found to injure the whiteness of the wool 3 he 
asks whether a solution of some gum or resinous substance, with 
a certain proportion of soda, or other antiputrescent Salts or mat« 
ter, might not be made, which, smeared on the wool, might be 
more conducive to the health of the animal^ than the materials at 
present in use ? 
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On the Use of the Ass in Agriculture, ^ 

Mr. *^^^ Cotton JVorthington has communicated in ibe 
Annals of Agriculture, No. 257, an account of hts practice, in 
cultivating 16 acres of land, near Sldmouth in Devon, entirely by 
the labour of asses. His waggon was extremely light, calculated 
tp carry about a ton and a half! and cost 16/. Six asses were har« 
liessed two abreast in it j the harness was a miniature of that of a 
borse> except that the collar divided at top^ like an ox*s harness^ 
^d buckled together 3 the pair of chains weighed about- 6 lb. at 
2*.. per lb. or Sd, per foot 5 the wheel-harness with hames, rad, 
iron-work, bridle, breeching> crupper, &c. cost about 1/. loj. : 
the leading ditto ditto, ll, Js. : expenses of shoeing, is, 6d, a 
round. In all stiff work, four asses were nsed at piotigh, har-« 
nessed two abreast, and driven in hand with reins by the plough* 
man. Ten or eleven acres of Mr. Worthmgton*% land in aration, 
lay on the slope of a hill, so steep that horses had not been able to 
plough it up>and down, but which his ass-team readily performed* 
The asses, none of which exceeded 1 1 hands m height, cost 4Qf , 
or less each : in the same team, stallions, mares, and geldingt 
were used } the maizes were found the most gentle and tractablie, 
the geldings noost stubborn and inactive,* yet the piost ftgateious : 
the stallions son^ewhat vicious, but c^ double the spi^f, strengths 
and vigour of either of the others. The asses were not Icmnd 
liable to any maladies : were temperate eaters, and throve best 
when turned out into a neighbouring common to cater fot them- 
selves among brambles. The ass was foaqda deadl;^ eatmiy to 
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shmbS; plantations, and underwood^ and to young h^dgerowy 
whose shoots he could reach. It is mentioned^ that Lord Paulett 
employs several ass- teams at Hinton, and efven perfoims his 
timber carriage by their united efforts. 

- ' -" "-' ' ' '■» '*" ■■ 1 i' ■ - - ■ ■"■ ' Ji'" . I '„.; Mi.L 

On the Equalization of Weights and Measures, 

A coRft£spb<iri>CNT^ II /. in the Farmer's Magazine, No. 25, 
introduces his remarks on this subject, by a mistaken insinuation, 
as we understand him, that the late attempts of the French to 
equalize their weights and measures have failed -, for we know of 
no other serious or public attempt of late, to eflfect this purpose. 
It should however be understood, that the old weights and mea« 
sures of France are not revived, along with their former calendar 
and division of time. This correspondent very properly, for thp 
,mere purposes of agriculture arid commerce in the united king-* 
doms, recommends the avoirdupois pound and Winchester bushel 
to be invariably used } but concludes with the same unaccountable 
absurdity, which has pervaded every English attempt that we ever 
saw in print, for equalizing our weights and measures in general^ 
' VIZ. giving the old' names to new weights and quantities : this cor- 
respondent would, for instance, have 10 grains to equal 1 scruple } 
10, scruples z=zl drachni'y 10 drachmszzzl ounce-, 10 ounces = lib. ^ 
10 lb, =i stone 'y 10 stones=zl cuH, No government, however 
powerful or despotic, could possibly force into general use a 
svstem^ which must create the endless confusion and mistakes 
that would arise between such old and new scruple, drachm, ounce, 
&c. &c. Inconsiderate or ignorant persons may ridicule the use 
of new and uncouth names as long as they please, but when 
new things are to be introduced to public uiJe, they must have 
new names, or they never will be understood or distinguished 
from the things before in use, whose names, by the worst of 
• piracy, are stolen and applied to them. We were truly surprised, 
after better principles had been adopted with regard to weights 
and measures, to find the learned men in France falling upon this 
error, in proposing to divide the natural day into 10, hours, the 
hour into ICX) minutes, and the minute into 100 seconds ! the qua* 
drant of a circle into 100 degrees, marked • as at present 5 the 
degree into 100 minutes, marked'; the minute into 100 seconds, 
rtjarked '' j &c. TKis absurdity is sufficient to account for their 
never having been adopted in practice, and we can safely assert 
that they never will be brought into use, unless names and marks, 
new at least, and somewhat appropriate also, are affixed to each 
of these new quantities. We are acquainted with a gentleman 
who had, before tlie French set about the reformation of their 
mefasures and weights^ well considered this subject, dig<»9ted a 
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plan, procured a namber of the proposed new measures ami 
weights to be made ; and he submitted the same to some of the 
best infonned men in this kingdom. But the ^French system bein§^ 
shortly after published in this country, he since desisted from 
endeavouring to call the attention of the legislature and the public 
to the subject 3 not, we conceive, because the French measurea 
and weights appear to him better adapted to the use of this coun- 
try, but because the mad cry which was s^t up, against every 
thing which had been done or attempted in France, however 
proper in itself, left no room to hope, that our measures and 
weights could be reformed, while the French were attempting the 
same thing : when sober sense shall have resumed its reign in 
this respect, the gentleman alluded to, will, it is hoped, bring 
forwards, what he conceives, from an extensive knowledge <rf 
general business, could be easily accomplished, when seriously 
undertaken upon right principles. 
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On draining €md improving u Bog. 

In tlie Farmer*s Magazine (No. 23) an account is given of 
Mr. Jokn Wilkinson*s improvements on moss land, at Castlehead 
in Lancashire. It appears that Mr. Wilkinson, who is a great 
iron^master, purchased this land with a view of making iron from 
the peat, but found the manufacture of it disadvantageous from 
the quantity of fuel required, and the difficulty of procuring it ia 
sufficient quantities, especially in rainy seasons : he therefore set 
about draining and improving this moss for agricultural purposes," 
which operations are particularly described ; and the writer con- 
cludes thus : " Narrow-minded and ignorant people endeavour 
to decry tliis gi*eat and important attempt : they say, that Mr. 
Wilkinson might have bought, at a cheaper rate, the best land in 
Lancashire. Perhaps so 5 but Mr. Wilkmson must derive much 
higher satisfaction from the plan he has pursued. By so doing, 
he has furnished emplo3cment to numbers of mdustrious people ; 
he has raised great quantities of food for man, where nothing, but 
for his exertions, would have been produced 5 he has shewn a 
noble example to his neighbours, if they choose to follow it 3 and, 
by augn^enting the value of 500 acres of a barren waste, front 
twopence to thirty shillings per acre and upwards, not merely for 
a few casual crops, but on the principles of snbstatitial and per- 
manent improvement^ he is justly entitled to be ranked among 
the best friends to the agricultural interests of the country.** 



On the Progress and Falue of Plantations , tstc. 

In the Farmer's Magazine we learn, that in 17^2 Mr. 
Stewart began his planting improvements on Shanobeily Hill, 
New Abbey, in Kirkcudbright, with a planiatioa of four acres^, 
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•f oak, ash, and Scotch fir, which were thinried in 1792 to 1800, 
and produced upwards of 6oL per acre. In 17^7^ two acres 
of Scotch firs were planted ^ there are now 4;i5 trees remaining oa 
an acre, measuring about eleven feet each, which sell at I6d. per 
foot; their value is therefore near 250/. per acre. In 17^5, 
26 acres of Scottish firs, and a few oak and ash, were planted } 
in 1772, 28 acres of oak, larch, &c.: the present state of these, 
and several subsequent plantations, will be found in this commu- 
nicatioui. An oak-tree is mentioned, which produced a ton of 
bark when felled 5 and several firs of bet ween. 50 and 60 years 
grpwth, which measured 40 feet of timber. 

Mr. Nathaniel Kent lately addressed a letter to the Ipswich 
newspaper, which will be found in the Agricultural Maga- 
zine (No> 74), on the Superior advantages of Spanish-chesnut 
timber. This valuable tree began to be cultivated in Nor- 
folk on «n extensive scale in I676, by an ancestor of Mr, 
Windham at Fellbrigj in 1726, a limb of one of these, 
.about 13 inches square, was converted to a hanging post, 
?ind set down with a gate, which it carried without alteration 
for 52 years; when, on altering the fence where it stood, it 
was removed by Mr. Kent, and found perfectly sound, and 
is jiow used as a clapping post to another gate. In 1743, a 
bam was built with chesnut timber from this estate, every part 
of which is now perfectly sound 5 several chesnut posts and rails, 
put down at the time this bam was built, have, after standing 
30 or 40 years, been removed, and were found sound enough to be 
set down again in other places. In 1772, a new plantation was 
fenced in, with po^sts and rails, part of oak and part of chesnut ; 
last year, on enlarging this plantation, the chesnut posts were 
-found as sound as when they were first set down ; but those of 
oak were so wasted at the surface of the ground, as to require 
splicing, or they could not be used again. The quick growth of 
this plant as underwood, makes it superior to most other sorts of, 
wood for hop-poles, stakes, gates, hurdles, &c. 



K *■ 



On Bounties for the Exportation tf Corn, fe*c. 

A CORRESPONDENT, J. in the Farmer's Magazine, No. 24, 
lias, with some ingenuity and address, combated the objections 
of Dr. Adam Smith to bounties on' the exportation of com 5 
who remarks, '^ that till the bounty is sufficient to occasion, actual 
exportation to a considerable extent, it is a dead letter as to ex- 
pense 5 but it is not so in another, point of view. The farmer, 
under the conviction that, to a certain extent, a foreign market 
is open to him, and that his commodity can never altogether re-, 
main on his hands, improves and cultivates with confidence. 
From the flourishing and increasing circumstances of his own 
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Goundy, which this yenr cultivatioit still farther promotes^ he findi 
that he can dispose of nis augmented produce at horoe^ which ia 
every instance he will^ for his own interest^ prefer to aoj foreign 
sale, on equal, or even better terms ; and the hoitie market w2L« 
unquestionably, . at all times have the first offer.** — Alpinus,^ 
another correspondent in the same Number, supports this side of 
the question, by a string of concise and sensible observation^ on 
the subject — In the Agricultural Magazine, No. J 5, a cor- 
respondent, R JV. m drawing a comparison between the advan- 
tages oi agricultural and commercial capital, declares against 
bouncies tor the exportation of corn : this writer contends, that 
there cannoL for any length of time be any very material difference 
between the amount of profits on agricultural and commercial 
capital, from the constant endeavour of every one to miike the 
most of bis n.oney 3 and asks, how, without increasing our agri- 
cultural cai^ital, the wastes are to be cultivated } The whole 
capital of the kingdom being already vested in commerce, agri- 
culture, or the funds, if wastes are inclosed and improved, the 
money for that purpose must be drawp from one of the two 
first sources 3 for if the improver sells stock. out of the funds, 
another person must buy, and th^ money with which he buyi 
the stock, must be taken either from agriculture, or commerce i 
if from the former, some lands already in cultivation naay be 
neglected. Mr. R W. would not be understood to think the im- 
provement of wastes injurious to the country, provided they arei 
sufficiently good to pay for it 5 but says, •' do not force any ca- 
pital from a more profitable employment, to one which is less so,*' 

On the Reproduction of the^ Buds of Plants, Trees, ^c, 

. Thb Philosophical Transactions for 1805 contains a curious 
paper by Mr. Thomas Andrew Knight, in which he inquires into 
the origin of new buds : he remarks, that " every tree in thfi 
ordinary course of its growth generates in each season, those 
buds which expand in &e succeeding spring y and the buds thus 
generated pontain, in many instances, the whole of the leaves 
which appear in the following summer. £ut if these buds be 
destroyed during the winter, or early part of the spring, other 
buds, in many species of trees, are generated, which in every 
respect perform the office of tliose which previously existed, ex- 
cept that they never afford fruit or blossoms." If the fruit-stalkJs 
of the sea caje (camie maritimaj be cut off near the ground> in 
the spring, and the same be left standing during the following 
summer and \yinter, the inside of tlie stalk will decay at the 
top, and the rain water will collect therein like a cup ; yet in the 
following spring new buds will frequently be seen springing from 
the inside of this cup. Some potatoes were planted lafie in the 
ipring of 1802 in very dry ground, and vegetated but feebly: 
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in the succeeding autumn some of these old roots remained sound 
and entire, and, when the rains fell piep.tifully, new slioots came 
up from them ; on examining these, the buds ana shoots were 
found to proceed, not from the rind or out&ide of the potatoe sets, 
jbut frorp the surface u^ade by the knife in dividing the roots into 
cuttings ! These buds sprung from the alburnous substance of the 
root, and neither from the central part of it, nor from the sur- 
face in contact with the bark or rind. A number of seedling 
plants of tlie apple, pejar^ 9n4 plum trees, wcrer raised in the 
spring of 18Q2, and in the su(:ceediug ^tumn the earth was 
removed from around them, so that the plants could be cut off 
^bout an inch below the place where the see'd- leaves' grew. Va 
the following spring the remaining stumps of these plants were 
examined, and small elevations were in April observed on the 
J)ark of them : on removing the bark caretujly from several of 
them, it was found, that they were occasioned by small pM^otu-r 
berances on the surfaces of the alburnum, or white wood of th© 
plants : as the spring advanced, the- several elevations were evolved 
jnto complete buds, and jwoduced shoots similar to tho^e of the 
organized buds o( the preceding year. Similar expfcripnent^ 
were made on the roots and trunks of old trees, and by these 
the buds were reproduced precisely in the same manner as on 
Jiie annual roots. Mr. Knight believes that few, if any seeds, 
<;ontain less than three buds, one only of which, except in cases 
of accident, germinates j some seeds appear to contain a much 
' greater number 5 the seed of the peach seems provided wiih 10 
or 12 leaves, each of which probably covers the rudiment of a 
bud, and the seeds, like th^ buds of the horse-chesuut, contain 
^ the leaves, and apparently all the buds of the succeedtne 
year. A turnip of a mixed breed, between the English ana 
Swedish variety, had the greater part of its fruit -stalks cut off,^ 
^d all its buds destroyed : after renaaining thus some weeks, in 
an apparently dormant state, the first seed in each pod germi- 
nated, and bursting the seed-vessel, seemed to execute the office 
pf a bud and leaves to the parent plant, during the short remain^ 
ing term of its existence, when its preternatural foliage perished 
yrith it. Mr. Knight*s conclusions seem to be, that the albur- 
num of perennial plants possesses th^ power of generating buds, 
when those in the cortical substance are accideutjjhy destroyed ; 
but that annual and biennial plants appear not to possess ilxis 
property. This paper will be found at length in the Repertory,, 
JJo. 44^ new series. 

Ohseirvaiiom.-rS&vexdX common trees and shrubs, as the aspen 
{poptdus. tremtda), the ftlm Ci^lmus cainpestrisj, the black thorn 
(prunus spinosaj, and others, annually throw out buds an,d shoots 
from almost every part of their roots : the white thorn (cratoigus. 
monogyna) will produce buds and vigorous shoots, from the ex- 
posed part of its roots, when the trur.k or stem of the plant 1% 
fxx!t away, as before observed, under the hpad of Inclosures. 
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Ok the Means rf measuring the irdtial B»rce of PrqjectUes <&$'• 
charged from Cannon, both in tw incUned and horisumtal Di- 
rection. By M. PftONY.«Wotcr. des Mines, No. 92. 

Tbb physical and mathematical class charged Mess, Bossut, 
Monge^ and Prony, to give in a report respecting the method of 
measuring the initial velocity of projectiles discharged from fire* 
arms, proposed by Col.Krrobert* Tlie following is a descnptioa 
of &e Ccdoners apparatus : 

A horizontal revolving axis aboat 34 decimetfes (1 1 feet 1 inch) 
in length, has at each of its extremities a circular disc of paste* 
board ; they are perpendicular to the axis, and have each of thek 
centres coindding with that axis -, they are so fastened to it, that 
the whole may turn rapidly without deranging the positions of the 
respective parts. 

A rotatory motion is ghren to the two discs by means of a 
weight suspended at the end of a cord, which, after having 
passed over a pulley, rolls upon a wheel and, axle level with the 
discs : an endless chain passing round the wheel and the axis of 
rotation of the discs, transmits to that axis the motion which the 
weight imparts to the wheel dui:ing its descent 

This machine possesses some advantages over one invented by 
a mechanic named Mathey, and ment^ne4 in Antoni*s £ssay on 
Gunpowder 3 especially in the horizontal position of its axis, 
which admits the utmost degree both of firmness and uniformity 
in the position and motion of the disc ; in the projectile not 
traversing a cylindrical surface, but two vertical planes, whose 
extent and distance may be very considerable, thus furnishing 
' more accurate results 5 and in the advantage it afibrds, of mea* 
suring the velocity of balls of different calibres, when discharged 
in oblique directions. 

In using this apparatus, all that is requisite is jto give a known, 

uniform, angular velocity to the discs 3 and to measure the arc 

intercepted between two planes passing through the axis of the 

disc, one of them passing through the hole in one disc, the other 

. through one in the opposite disc. 

The space descended was measured by the tm*ns and parts of 
turns of the cord wound off in a given time.^ 

To measure the arc, a pasteboard skreen was fixed before each 
disc, ^t a very small distance from it ; so that the ball, during its 
passage, first pierced the first skreeUj, then the first disc, after* 
3 ■ ■ 
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wirds the second skreen> and lastly the second disc. When th« 
piece was discliarged^ the hole of the first disc was placed opposite 
to that of the first skreen, and these two holes were in the same 
straight line with that made ^n the second skreen ; a wire directed 
horizontally through the centre of the latter hole pierced the 
second disc i and the a^c having its centre in the axis of rotation 
comj^rised between the centre of that wire^ jand the centre of the 
hole made by the ball in the second disc, gave the measure of th« 
angle described by the system while the ball was running over the 
length of the axis. 

The fixed skreens which give the absolute direction of the 
path of the ball, aiFord also, obviously, the means of shewing 
the defect of parallelism, if there be any between this path and 
the axis of rotation of the discs. 

The gun-barrel was fixed horizontally, parallel to the axis' of 
the discs, and at such a distance from the first disc, that the agi- 
tation of the air occasioned by the explosion could not affect that 
disc. 

£y a cursory observer it may perhaps be supposed, that the 
time occupied by the ball in passing from one disc to the other, 
will be too short to admit of an arc being described susceptible of 
mensuration 5 but a statement of the fact will remove the sup- 
posed difficiilty: when the motion was become uniform, the 
wheel and axle commonly made .833 of a turn in a second,^ and 
every turn of the wheel produced 7.875 turns of the axis of the 
discs, which consequently made 6.56 turns in a second. Thus a 
point on the disc^ at the distance of a yard from the axis, would 
move about 42 yards in a second, and inx§oO^^ second more than 
15 inches 3 a length fully ^sufficient for accurate measurement. 

The experiments were made with an infkntry firelock and a 

horseman's carbine, their lengths in the bore being 3 ft. 8 inch. 

and 2 f^. 5. inch. The medium weight of the balls was 382 troy 

grains, and each was impelled by half its weight of powder. 

, The formula employed for calcvdating the velocity of the balls 

was Vs= -— • — Zf, where w-acthe semiperiphery to the ^radius 
ic z a 

unity, ifcc=:the ratio between the turns made by the wheel and 

axle and the arbor of the discs, /=the time in which the wheel. 

and axle made the number of turns n, r=:the distance of the 

hole made by the ball in the second disc from the cefitre, a=:the 

arc. described by this hole while the ball moves from the first to 

the second disc, ^=the distance between the discs, and V=:the 

velocity of the ball. 

Ten experiments being made by the carbine, the mean velocity 

thence deduced was 390.4? metres, or about 12^§ fieet per 

tecond : th& mean velociiy for the musket balls was 428 anetres, 

or about 1397 ieet. 
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Reducing the quantities of poivtJer to half the former charges^ 
or I the H'eight ot the ball^ the mean velocities were 822| and 
S2g leet ; eadi being more than the halves of the velocities com- 
municated by the hill charge. 

A few eiLperiments, but b]r no means enow to determine iht 
point with sufficient precision, were made with a view of ascer- 
taining the effect of the air*s resistance upon the motion of the 
ball : when the muzzle of the gun was plated €o feet further 
fh)m the first disc than in the former experiments (in all 67^ feet), 
the me.<n velocity was diminished in the ratio of 42 to 34^ or the 
loss of velocity Nvat about one fifth. 

Col. Grobert's apparatus might obviously be enlarged so as to 
be adapted to experiments with cannon balls. Thfe Colonel like- 
wise pro-joses the following adaptation of his contrivance to pro- 
jectiles fired at different elevatiofls : Assign to each of the discs 
a separate ^ixis, and let the wheel and axle have a wheel at each 
end, with an endless chain, one mming the arbor of one disc, 
the other that of the other disc. Thus the rotatory motion im- 
parted by the descending weight is communicated equally to both 
discs at the same time, the wheels and arbors being made of 
exactly corresponding dimensions. The supporter of the disc 
farthest from the gun is moveaUe vertically, so that it may be 
raised to the proposed elevation ; a few links being added to the 
endless chain for every increase of height. It mast be remarked, 
however, that the projection of the surface of the discs on the 
plane perpendicular to the line of firing diminishes in proportion 
as that line inclines : yet this is but a small inconvenience, as the 
greatest diminution that can thus be occasioned is m the ratio of 
about 7 ^o 5, leaving a sufficient field for pointing with precision. 

The Colonel has also applied some additional machinery for 
the purpose of reckoning the time 5 but as this is rather compfi- 
cated, and is not essential to the apparatus which occasioned thil 
paper, it need not be explained here. 

It may be apprehended, that the motion of the first dSasc would 
cause some deflection of the ball from its true path before it 
reached the second. To ascertain this, three skreens were fixed 
at equal distances, the second and third being placed before the 
first and second discs respectively : bow it is manifest, that if Btxy 
deviation took place» the hole in the third disc would not be ia 
the same vertical .plane with those made in the first and second. 
Experimental proofi», founded upon this consideration, have sa* 
tisfactorily evinced that no such deviation takes place : and in- 
deed that there cannot, in fact, be any sensible deviation, will be 
evident on recollecting the extremely short interval of tioie em- 
ployed by the ball in passing through the disc ; a sufficient inter-' 
vai is not allowed for the cohesive forces of the particles of the disc 
to be brought into efficient exercise. 
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Observatums,'^ln tliis paper there is likewise 'exhibited a xery 
concise view of the experiments and observations of Robins, 
D'Arcy, Hution, Count Ruvfford, and D^Antoni: but there is no 
mention of some of the valuable suggestions of Euler in hig 
translation of Robins*s Gunnery. On comparing Colonel Gro- 
bert*s method with the method so successfully pursued by Mr. 
Robins and Dr, Mutton with the ballistic pendulum, it would 
seem^ that in Grobert*s method simplicity and economy are very 
ingeniously united^ and the results are obtained by the application 
of a simple and obvious theorem -, while in Bobins*s method it is 
necessary to solve a complex dynamical problem, in which it is 
difficult to a^ign some of the data with sutficient precision. 
Notwithstanding this, however, the contrivances suggested by 
Bobins have considerably the advantage over those of Grobert iq 
point of extensivenesa ^nd generality in their application. 

From some of the later experiments of Dr. Button it has been 
determined, that the velocity of the ball varies as the square root 
of the charge directly, and as the square root of the weight of 
ball reciprocally 5 but this law does not appear to have been fol- 
lowed in the results of th? French Experiments j for> agreeably 
to this l^w, the velocities with the half-charges ought to have 
been 897 and 088 feet, instead of 822^ and 829 ^^^' Laying 
great stress, as we doj upon the considerable variety, extent, and 
long time disvoted to the experiments carried on by Dr. Hutton^ 
we cannot help suspecting the accuracy of the conclusiAs de- 
duced from Grobert*s method, and cannot, therefore, recommend 
it very warn>ly> though we readily admit its ingenuity* 



Report made to . the physical and mathematical Class of the Na* 
tional Institute f relative to M, Six*s Proposal concerning Mre 
Engines. By Mess, Cuaptal and MovGE.'-^Ann. de Chim, 
No. 161, / , 

M. R, Sis, the chief engineer of the fire-pumps of the city of 
Paris, has proposed to substitute for the common water used in 
extinguishing fires^ water saturated with sea salt (muriate ofi 
soda). 

The advantages proposed are, 1 , The presenting a liquid which 
will never freeze in any temperature of our climate. 2. The 
employing a liquor more proper than pure water to put out fires. 
3. To preserve the vessels for a longer time j the water freezing 
within them frequently occasioning a rupture. 4. To guarantee, 
the water from all decomposition. 5. To presence the containing 
vessels from so speedy a destruction as that which is experienced 
with fresh and stagnant water* 
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' Messrs. ChaptaX and Mange, who were directed by the Ii^tU 
tute to consider this proposal^ founded their opinion upon an ex^ 
amination of the two following questions : 1. At what degree of 
^ cold, water freezes when charged \^th sea salt to divers degrees 
of saturation ? 2. Whether water saturated with sea salt would 
not attack and destroy the leather pipes employed at fires ? 

To answer the first question, they subjected to all the degrees 
of cold ipost likely to occur in these climates, as produced by 9 
mixture of pounded ice and powdered sea salt, medicine-phial^ 
filled with a solution of sea salt at several degrees' of saturation^ 
from 3 degrees up to 20. The experiments sufficiently' est^^ 
blished this point, by shewing, that in solutions of ig or 20 de? 
grees nothing more was formed than some slight crystals on the 
sides of the phial. 

In answering thie second question, whether the use of this 
salted water would not impair the leather of the pipes of tho 
pumps ? these gentlemen had it in their power tp consult both 
experience and observation. IVf. Bonjour, Director of the Na-: 
tional Salt-works, apprised them, that in those of Meurthe they 
have long had in use for elevating the water, pumps in the cylin- 
ders of which the valves are shielded with leather 5 and that' 
notwithstanding the uninterrupted service of these pumps, an4 
the contact of water charged to 16 degrees of saturation, they 
have observed neither alteration nor deficiency that could be im- 
puted 1p the action of this liquid. 

• But'lSven Jf it were true, that the ^lution of salt corroded th^ 
leather, or rendered it more brittle, these gentlemen would not 
then proscribe its ustf ; for the engineer of these fire-pumps ob- 
serves with reason, that in the state of actual service they care- 
fully wash the pumps and their pipes immediately after they have 
been used; to cleanse ^d take away all the impurities that ha(} 
been deposited by the foul water winch may have been employed; 
So that the employment of the salt water occasions no new care on 
the part of the firemen 5 and it is therefore concluded, that |il. 
pix*s prpposition merits the approbation of the Institute. 

' Qhservations. '^li cannot i^il to strike the attentive reader, that 
the philosophers /employed by the Institute confined their exa- 
mination to too few points, and particularly that they have adopted 
no measures to shew, that the second and fifth of tlie assigned 
advantages arising from the^use of sea salt will feally be found to 
take place. 

Impressed, however, with the importance of givipg publicity 
to any method which is at all likely to be of utility in the ex- 
jbinction of fires, we have inserted the preceding ; and shall take 
IJhis opportunity of mentioning a few other contrivances having 
ttie same object in view. See also our first Number for Mr. 
Tiiloch's ingenious speculations on extinguishing fires in ships. 
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About the-year 1720 a Mr. Zachary Grei^ devised a.iire-extin- 
gnisher^ which consisted of vessels of wood^ and contained only 
water ; they were exhibited before several of the nobility, but 
did not meet with encouragement. A minute account of them 
was given in a German treatise^ entitled, MisoLungene VersiLckt 
wit der Greylischen Maschine, von Thummigi published in 1721* 
Some years after, D* Ambrose Godfrey produced certain vessels,, 
which were said to succeed in every respect : these are described 
in a French pamphlet, viz. Lettre de Londre, du 5 Juin 17^1, par 
M, Deschamps^ sur une Experience publique touckant hi nouvelle 
Maniere d'eteindre le Feu, invented par ilf. Godfrey, faite par la 
Soctete formee pour V Encouragement des Mantifactures et du Coni'^ 
Tnerce en Angleterre, and are probably described in some of the 
earlier volumes of the Transactions of the Society of Art^, &c. 
They are supposed to have been an improvement on Mr. Greyl's^ 
were constructed with wood, and filled with a chemical liquor^ 
consisting of water, oil of vitriol> and s^d ammoniac. When 
thrown into rooms and other places that were purposely set on 
fire, they burst, and by their explosion are said to have corn** 
pletely extinguished the flames 3 but they were useless after the 
roof of a building had fallen in. 

In the year 1794 a Swede, named Van Aken, shewed publicly 
a^ Stockholm, Copenhagen, Berlin, &c. that he could very ex-* 
peditiously extinguish fires by a small quantity of a liquor deno<« 
xninated toti-incendiary ^ which consists of 40 parts of sulphate 
oi iiton, and 30 parts of sulphate of alumine, mixed wiUi 20 

5art^ of red oxyd of iron fcakotharj, and 200 parts of clay, 
'he particulars of M. Van Aken*s mixture and its success being 
communicated to M. Van Marum by the celebrated Rlaproth, 
he commenced a series of comparative experiments, by sistting. 
fire to two combustibles, equal in every respect, and by extin- 
guishing one of them with Van Aken^s liquid, and the other 
with common water. He was not a little surprised to discover, , 
that by using the two liquids in the same manner, the fire was 
always more expeditiously extinguished by water than by the 
•nti-incendiary liquor j but he observed, at the same time, that 
a very small quantity of water, when properly directed, extyi" 
guished an extremely violent conflagration. 

That a small quantity of water may extinguish a violent fire, » 
will easily be conceived upon reflecting, that the flAme of any , 
burning substance must cease, as soon as any cause prevents the 
atmospheric air from touching its surface : thus, when a small 
quantity of water is tlirown upon a body in a state of violent 
conflagration, this water is at first reduced partly to vapour, 
which, rising from the- surface of tiie burning substance, repeU 
the atmospheric air, and consequently represses the fiame^ 
which, therefore, cannot appear whilst the production of tiie., 
rapour continues } but a full current of water moving with ra^ 
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pidity in the usual way as dischai^ged firom an engine, in conse^ 
quence of the lat»^ communication of motion in fluids, will cany 
with it a current of atmospheric air (as in the watef-blowtng ma- 
chine), and thus in some measure feed and augment the fire. 

In the applieation of Van Marum's. method of extinguishing 
£re, even to put out tlie Qiost violent fiame it is necessary 
only to wet the surface of the burning substance where the flame 
appears, and for this purpose only a small quantity of water is re- 
quired, if it be applied judiciously to the burning part. Thus the 
point to be attended to in extinguishing a fire is to direct the 
water so that the whole surface of the burning part may be wetted 
and extinguished^ and that in such a manner that no extinguished 
Spot may be left between two others that are on fire : for, if at- 
tention be not paid to this particular, the heat of the flame burn- 
ing here and there, rapidly converts into vapour the water with 
which the extinguished wood has been wetted, and it again 
takes fire. 

Van Marum's method has been tried with complete success at 
^aarlem, Gotha^ and various other places on the continent; and 
a minute account of some of his experiments was given nearly 
four years ago in the Annates de Chimic^^ee Repertory of ArtSj 
8cc. vol. iii. p. 461, new series. 



Considerations on Colours, and several of their singular Apppar^^ 
ances. By C. A. Prieub.— v/i/nn. de Chim. No. l60» ^ 

The object of the author of thb memoir b to give a general 
theory, by the help of which all the cases of coloured appearance^ 
may be referred to certain principles. He sets out firom the 
known opinions with respect to the di^rent kinds of luminous 
rays, the colours resulting from a mixture of seyersl of them taken 
at different parts of the solar spectrum, and amoifg others, the 
very remarkable case where the rays are so chosen that their 
union produces the sensation of whiteness, even though two sorts 
of rays only be employed : for these ideas we are indebted to the 
immortal Newton. 

If we are desirous of fully comprehending what takes place in 
the vision of colours, it is indispensable in the first place, that we 
should have a familiar acquaintance with the shades composed of 
several simple rays ; that we acquire precise ideas of black and of 
white ^ and of the complication they introduce into coloured ap- 
pearances; and especially, that we make ourselves acquainted 
with the relation of colours, which taken two and two in a certaii| 
order, are, by their union, capable of forming white, or any other 
complex .tint, at pleasure. . Two colours having this relation to 
ftflch other are leciprocall/ termed complementarjf cobwrsj ao^ 



I 



ConsideraHans on Colours, and their singular Appearances, tlji 

€fte of these being given, the other may be determined with 
greater or less precision by various methods. 

This author employs, • also, the word contrasts, to characterize 
the effect of the- simultaneous vision of two substances of different 
colours, when brought near together under certain circumstanceis* 
So tliat contrast \s here a comparison from which results the sen- 
sation of a certain difference, great or. small. The contrasts of 
simple colours have not yet been thoroughly examined. As to 
compound colours, the effects of contrast are produced by ab- 
stracting from a colour the rays a.nalogous to that contrasted witfr 
it. Thus if we place on red paper a slip painted orange colour^ ' 
the latter will appear nearly yellow : while orange on yellow ap* 
pears red,— on violet, yellowish, — and on green, a different red. 
This is explained by supposing orange to be compounded of aU 
the rays except blue. 

Contrasts are varied by circumstapces, as by the degree of lights 
slight fatiguiB of the eye, &c. But an excesiiive fatigue of that 
•organ produces a degeneration of colours belonging to another 
mode. We ought not, therefore, to refer to contrast those im- 
pressions mentipned by ^piiius, which are propagated in the eye 
with a certain duration, and a particular .period of tints, when one 
has lt>oked intensely at a brilliant light, such as the sun. But tbo 
colours termed by Buffon accidental; belong to the class of con- 
trasts, or at least follow the same law. And the coloured shadow* 
•f which Count Bumfbrd treats in his Essays^ are phenomena of 
the same kind. To the effects of contrast also M. Prieur ascribes 
the appearances of the solar light received through a hole in a 
coloured curtain ; the various cases of colours displayed by opals ^ 
the grayish dust collected by age on papers y and the blueness of 
the veins. 

He propose a method of making contrasts very sensible, thf 
observer being in a room with a good light, which consists in 
placing against the window the coloured papers on which he 
means to obseiVe the contrasts j the coloured paper serving as th# 
ground will then posses? a degree of semi-transparency, while 
theUttle slip of a different colour placed over it, is, on account of 
the double 'thickness, more opake, and in the shade: thus the 
colour produced by the contrast is rendered far more striking. 
It is this arrangement which produces the singularly striking 
effect of the contrast of a little slip of white card applied succes* 
sivdy on paper, glass, or stuff, of any colour whatever. When 
the transparent body is red> the opake white appears of a blueish. 
green j if the ground be orange, it is then decidedly blue j on a 
yellow ground, a kind of violet -, on a crimson ground, green, 
<8rc. 5 always corresponding exactly to the complementary colour,- 

To obtain the full effect in repeating these experiments, re- 
flected tight and double fringes must be guarded against. We 
always have it in our power ta remove this inconvenience by con* 



314' OmgideroHons on Colours, and their iingular appearances. 

cealing^ die tnrablesome objects by a piece of black pasceboard gt' 
fttnfi^ or hj looking throagh a blackened tube which confines the 
£eld of sight to the necessary extent. 

The knowledge of contrasts may be advan(dgeoai;ly applied to 
those arts which have a relation to colours. The painter knows 
that it is not a matter of indifference what colour is placed near 
another : tint when he is acquainted with the law to which their 
actions oif each other are subjected, he will be be^^ter able to deter- 
inine what to avoid and how to dispose his tints, so as to heighten 
the brilliancy of that which he wishes to bring forward. Contrast- 
ing them in succession likewise affords valuable indications of their 
nature and composition. This the author himself put in practice 
with success in his manufactory of colours and paper-hangings. 

These considerations relative to contrasts led him to examine a 
very singular case proposed and treated of by Monge, namely, the 
white appearance under which a coloured body is sometimes seen 
when viewed through a piece of glass of the same colour. Our* 
aathor*s conclusion is, that in such cases when we have the per-' 
ception of whiteness, it is solely owing to the action of contrasts, 
by which the impression of the colour is deadened or apnulled ; 
while that of a certain degree of brightness still subsists, and is 
noticed from the opposition of a greater degree of obscurity. 
This way of viewing the subject, leads to a new definition of 
whiteness, which certainly has nothing in it inconsistent : white 
is with respect to us the sensation of Bght, when no particular cO'* 
lour predominates or is perceived. 

His method of making his experiments is simple. If the sub* 
stance be* opake, he places it on a piece of black cloth, in order to 
observe it with the prism. If it cannot be cut so as to reduce it 
to a rectangular figure, he covers it with a piece of blackened 
pasteboard, pierced with a rectangular aperture. Then, the co- 
loured fiinges displayed on the two opposite edges indicate the 
kind of rays reiiected, and consequently those absorbed- when we 
know the nature of the illuminating pencil 3 and as the fringes ' 
themselves are of complex tints, the simple ones which compose 
them must be discriminated* A plate or table m^iy be constructed 
after Newton*8 method, and used for determining the tints com- 
posed of several elementary colours. If the body to be examined 
DC transparent, it will be proper to view it through the apertura 
of the card before spoken of, in order so to exclude extraneoua 
light that the prism may shew the fringes. 

This author has found that many opake bodies are indebted fbr 
their colours to the following conditions : 1 . Each of the bodies 
always absorbed the rays that were complementary to the predo- 
minant colour. 2. In some, the absorption included, besides the 
complementary kind, others collateral to it, and more or less nu- 
merous* 3. The darker a colour is, the fewer kinds of rays it 
peQects, Here the author does not speak of colours arising q-om 
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mechanical mixture, but only those which form z homogeneal 
compound, or a true comhination in the sense of the chemist9.v 

Transparent bodies, such as coloured glass, and liquors con- 
tained in a bottle with two broad parallel sides,- followed /indubi- 
tably the same law. In all, the absorption commences w th the 
rays- most opposite to the predominant colour of ,the illumined 
.body. Jt goes on to those which come next in the spectrum 5 
and thus proceeds regularly, and not per saltum to the last kind : 
so that the body grows darker and darker^ and terminates by 
becoming black. , / 

The author dedicates a concluding paragraph to .Ihe examina* 
tion of a variety of phenomena : such as the colour of bodies at 
different degrees of incandescence 5 the appearances of lamp* • 
seen through a mist, and of the sqp through a smoked glass ; 
and. he asserts, that the colours of metallic oxydes are prppor- 
tionate to the oxygen. 

Here too. he descants upop the properties of coloured clouds^ 
(especially those we see about the rising and the setting sun* 
This phenomenon, which had hitlierto been without a satisfactory 
explanation, our author ascribes not to refraction, but to the ab^ 
sorption of tlie solar rays. Commoiily the first rays 'attacked by 
the aerial vapours are the blue approaching to violet. Soon after 
they absorb the ccmtiguous rays, gaining with more rapidity the 
blues properly so called, then the greens and yellows, proceeding 
thence to the reds : "hence the yellowish, orange, and red colours, 
under which i;be clouds appear. This period of tints, namely 
the ©veping, manifests itself gradually as the sun approaches the 
horizon. Terrestrial objects, the part of the air near the sun's 
disc, and eVen that disc itself, are successively tinged with the 
same hues. Accordingly, when the solar rays are received on a 
prism, it is seen that the rays really absorbed correspond to the 
general coloration of the moment. 

From the successive increase of the vapours traversed by the 
light in thickness and density, it follows likewise, that clouds, dif* 
fetfently placed must at the same instant be clothed in different^ 
hues! llie highest vpAy be white, while others at a less elevation 
will be yellow, and others sjdll lower will be proportjonably redder. 
At equal elevations, the most distant from the point where the 
sun sets will incline to red, and the nearest it to yellow. Blue or 
green shadows may then be seen on bodies naturally white, as 
Buffon and others have observed. These are nothing more thaii 
the effect of contrast between the actual colom* of the enlightened 
and of the obscui'e. part. 

Contrasts may also render the colour of the clouds complex, s^^ 
fcr example, when a great pprtion of the sky appears blue. There - 
are some clouds the colour of which arises solely from this cause 5 
iand such may be seen at times in the middle of the day, when we 
have a lofty mountain behind us, or are in any other situation 
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where the \ eye is defended from the too powerful action of either 
the direct or reflected solar light : in this case the clouds have ai 
yellowish tinge^ being the complementary colour to sky«blue. 

Sometimes we see the moon of a similar colour^ when she is 
▼eiy highj a little before or after the sun has passed the horizon. 
Moreover, she appears thus, or even altogether white, when clouds 
variously coloured by the vapours of sunset or sunrise eidst at the 
tame time in the atmosphere. From this concurrence of circum- 
stances we have a new proof of the difierence of causes to which 
these colorations are owing. 

Finally, it may be remarked, that from the irregularity of the 
earth*s surface, and of the state of the atmosphere, these pheno* 
mena are liable to be concealed, or subjected to various interrupt* 
tions. In our climate the colouring of the clouds seldom attains 
its lait stage. On some evenings, however, when the sky is very 
clear towards the part where the sun sets, light clouds at the same 
time floating high over our heads, they will be seen at a subse* 
quent period clothed with a brilliant red, heightened by the dimi- 
nution of light on the earth, obscured soon after^ and at length 
becoming extinguished in shade. 

Oi,y«T;a/i(ww.— Notwithstanding the ingenuity of the experi* 
ments and explanations in this paper, its author seems very £dT 
from having sketched a complete theory of colours. A subject so 
extensive and so complex, requires much more to be done ^ and 
when any philosopher of a prof6und mind, at once happy in the 
soggestion of experiments, judicious in the management of them, 
and cautiously accurate in making deductions from them, shall take 
up the subject, this paper of M. Prieur's may flimish him ^^'ith 
•ome useful hints. 

We shall dose with a ren(iark due to the liberality of this author, 
and indeed, of nearly all the continental philosophers who treat of 
the subject of light and colours : he b anxious to appreciate and to 
acknowledge *' what we owe to the genius of the great Newton, 
who opened this career in such- an admirable manner }** while 
some of the countrj-^men of that illustrious philosopher, whose 
names ought not to stand on the same page with his, pert and 
petulant upstarts who are scarcely able to read the performances of 
Newton, make no other use of the little knowledge they so ac- 
quire than that of sneering at his labours, ridiculing his " super- 
stitious veneration for the number seven," and tlius striving to 
diminish the authority of him on whose shoulders they now stand 
to gaze superficially into the works of nature : that weak heads 
should turn giddy when a little ele\'ated, is not to be wondered at j 
but we tliink it would be decent not to cavil at him by whose 
means they have thus 

" Grown ten times wlse^ than before," 
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On the Thermmeiers af baked Earths termed Pytfmeten. By 

M, FouRMT.— /(mm. dee Mines, • * * 



• I 



This paper communicates the results of an extensive series of 
eiqpeiriments with a view to determine how far WedgwbodS 
pyrometer is to be depended upon in practice. The detail 6f these 
experiments would occupy too mucn room fbr this work 3 thb 
conclusions, however, are as follows : M. Fonrmy shews that the 
e^ect of sHriiiking, upon whichWedgwpod's pyrometer is founded, 
^OQs not result solely and invariably ^om the cause t6 which it |b 
ascribed,~that it is not necessarily proportionate to ' it, — that, 
whatever may be the gradation and the continuity of tempefature 
applied to an alwninous mixt, its shrinking is not only not neces- 
aanly graduated, or necessarily continuous, but it also does ndt 
always necessarily take place; and therefore that a pyrometer 
founded upon siich shrinking, does not afford so constant and a^* 
4purate a measure for t)ie higher degrees of heat^ as the dilatation 
of mercury or of alcohol does for the lower. * * 

ObseryaAms,'^Ahoxit four years ago M. Gttyton ex}iibited to 

f^e French National Institute an instrument for measuring tlie 
igliest degree of heat produced in furnaces. It consists of a rod 
or bar of platina, placed edgewise in a gi^oove, made in a bed of 
refractory clay : one end of this bar rests upon the brick-work 
that surrounds the groove 1 the other end beara upon a lever with 
|wo arpis, the largest of which forms an index or needle upon an 
^rch of a graduated circle 5 so that the motion of this index shews 
We increase in length of the bar of metal occasioned by the heat. 
The bed of clay having been burned in heat of the most intense 
degree, no apprehension need, in M. Guyton's opinion, be enter- 
tained of its shrinking ; and thie dilatation it might experience 
during the time of incandescence, would afifect only the veiy small 
distance of the needless centre of motion from the point of contact 
with the bars, that is, so as to diminish the efiect rather than aug* 
ment it. The whole of this instrument being of platina. It is 
liable neither to fusion nor oxydation. 

M. Guy ton commenced a series of experiments to examine the ' 
accuracy of this pyronieter, to compare it with Wedgwood's, and 
thus to determine what degree of reliance may be placed on eithier 
of these instruments. As socm as we have learned the results of 
.these con;)parative experiments they shall be communicated to ou^ 
readers. • 
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fhemwmeters forregistering the highest and lowest Temperaitarei', 
in the Absence of the Qlserver. By F. A. — Phil. Jour. No. 47- 

^UE contrivance here described consists simply in two thertpo^ 
meters, one mercurial and the other of alcohol, having their 
stems horizontal : the former has for its index a small bit of mag- 
netical steel-wire, and the latt^ a minute thread of glass, having 
Its two ends formed into small knobs by fusion in the flame of a 
candle. The magnetical bit of wii'e lies in the vacant space of the 
mercurial thermometer, and is pushed forward by the raercuiy 
whenever the temperature rises, and pushes that fluid ag^st it : 
but when the temperature falls and the fluid retires, this index is 
left behind, and consequently shoys the maximum. The other 
index, or bit of glass, lies in the tube of the spirit thermometer 
immersed in the alcohol j and when the spirit retires by depres- 
sion of temperatvire, the index is carried along with it in apparent 
Contact with its interior surface : but on increase of temperature, 
the spirit goes forward and leaves the index, which therefore 
shews the minimum of temperature since it was set.- As these 
indexes merely lie. in. the tubes, their resistance to motion is alto- 
gether inconsiderable. The steel index is brought to the mercury 
by applying a magnet on the outside of the tube, and the other is 
duly placed at the end of the colunm of alcohol by inclining the 
whole instrument. 



Observations . — Such is the common contrivance for a s^lf-regis- 
tering thermometer, now exhibited for sale in the London shops. 
Its explanation depends upon the obvious circumstance, that, if 
the small glass piece were protruded beyond the spirit, the fluid 
would hang to it and draw it back. Besides this, the principal 
self-registering thermometers are those of Six, Rutherford, and 
Keith. The last of the thermometers invented by Mr. Keith has 
clock-work so adapted to it, that it registers with tolerable pre- 
cision not merely the extremes, but the degrees of heat and cold 
for every month, day, and minute in the year. This invention is 
too Complex to be described here : those who wish to know more 
of its construction, may consult the fourth "volume of the Trans- 
actions of the Royal Society of Edinburgh, of the third volume of ^ 
the quarto €ieries of Nicholson's Journal. 



jin Apparatus Jbr raising Water hy Tneans of Air condensed in its 
Descent through an inverted Syphon. By Mr. Wm. Closx. 

. '■^PhU. Jour. No. is. *' 

«. , . 

This gentleman has from time to time published in Nicholson's 
philosophic^ Journal^ several modifications of an hydraulic engine 
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for raising water, operating upon the principle of the s}rphon« 
The inverted syphoft, when applied ix) raise water .in the nianoer , 
described in this paper^ has its higher ^orifice placed in a situation 
to receive both air and water at the same time. The air lieing 
conveyed by the velocity of the aqueous column to the lowest part 
of the syphon, and collected in a vessel, is employed as the me- 
^um for conveying pressure to raise water in another part of tho 
apparatus. 

m 

Odservations.'^lt will be needless to attempt a mfniite de* 
icription of tliis apparatus without copying the engHaving which 
accompanies the original paper ; and this seems hardly necessaiyi 
as the effect produced by this engine is inferior to some of a well* 
knovm and simple constnlctiop. According to the statement of 
Mr. Close, if the apparatus be so adapted to the supply, as that 
28 or .30 gallons from the cistern will raise one gallon 18^feet, so 
84 or go gallons will raise bne gallon 44 f(^t, by three ascending 
coramns ; while Mr. Sarjeant's bucket engine at Irfon Hall, in 
Cumberland (described in the Transactions of the Society of 
4^rts, Repertory of Arts ^ sndNtchobon*s Journal), raised one gaJloti 
of water 60 feet high by a supply of 36 gaUons. So that Close's 
engine will not perform more than half the work of Saijeant's i 
and its peculiar advantages, as its inventor admits, must depenA 
upon its durability wken constantly employed. 



.QlaerwUkm and Experiments on the conducting Power of Fltdds^^ 
ByH. S. Thaill, M. D.— PAi/. Jour. No. 46. 

Count Rumford was the first who maintained that fluids are 
absolute'^ non-conductors of caloric j a conclusion which he drew 
from the interesting fact he discovered, of the extreme slowness 
' wijh which ice melted when a stratum of cold water was inter- 
posed between it and the heated body. Dr. Traill in this paper 
controverts the Count's opinion. After speaking of the experi- 
ments of Dalton, Thomson, Nicholson, and Murray, he adduced 
other proofs of the conducting power of liquids in several well- 
known facts. 1. They assume a common temperature in mixing. 
2. Especially, when mercury and water at different temperatures 
are mixed, an interchange of caloric takes place. 3. Rumford^s 
beautiful experiment, in whith water in a glass tube was tnade to 
boil over a cake of ice, by the application of a heated body to the 
upper part of the containing t\ibe, without affecting the ice, for a 
long time, sufficiently proves the slovmess with which glass trans- 
mits caloric,- and clearly indicates that the sides of the vessel in 
several of the experiments of ^the above-mentioned philosophers^ 
could not be the sole conducting medium. 4. The sixteenth ex- 
perinae9t in Romford's seventh Essay, affords another argument 
^ . a o 2 
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fgain^t Us opimoii.: for it shews that hot water poiu(ed on cdl^ 
(does not raise, its temperature by currents. 5. If liquids weie 
ftb!Bolat0 non-oonductors of heat, it would necessarily fi^ow, that 
Sivben caloric wa9 applied to the upper surface of difierent liquids, 
«»Aer circumstances, remaining unchanged, and provided the 
(quid did not increase in specific gravity by cooling, equal incre* 
menu of temperaiwre wotUd take pmce in equal times. 

Dr. IVaill, with a view to ascert^ this point, devised the fol* 
lottriog 9pp^u:stu^ £Dr.the purpose of transmitting heat downw^unds. 
A ^Unteical vessel was turned, out of wood, having its sides h^ 
^ inca thick, its height four inches, and its diameter two. U 
Im 9. lAQyeable, wooden coyer perforated with a hole in its centre 
iDstber more than anindi in dianieter, into which an iron cylinder 
jOf an inph diameter, could be easily introduced, This^ cylmder i& 
sniq^ortedby a slight sl|oulder^piece, and can be nused by a string 

etiached tp its top«: When the.irpn bar is in its place, its flat 
wer extreo^ty is half an iiK:h distant from the bulb of a delicate 
mercurial tbenuometer, which is fixed with wax, in a hole perfo- 
lating ithe cylinder pear its bottom : this thermometer has a capil- 
laixtubig, and is.buit to a* right angle, so that Its bulb and pa^ of 
^ts .^tem Ue in the axis of the wooden cylinder. . By means of t^s 
jipparatQs, a cylinder of metal a^t 212^ of Fahrenheit was put intib 
various liquids in sucoessioo, the liquids being all at 6J\ and the 
tinie the thermometer took to rise through three degrees, viz. to 
70% was accurately markedby means of a stop-watch : these times 
varied ^uch :-«-mercury required 15 seconds ; water, J' 5'^} proof 
•ipii^t, S' neairly; alcohol (ix)ndoti Pharm.), 1(/ 45^'-, &c. 8cfc. 
The temperature was always too high to produce a descending 
sC^rreDt m. waiprby heating.. Dr. Traill naturally concludes^ that 
-if we find the.thennpmeter requinog different times for its eleva- 
; tipn through equal intervals, as in his experiments, we must aschtfe 
Jt to the conducting powers of the medium between it and the 
heated body ; hence fluids are proper conductors o;f ' hieat 
.; The .Count's f^cts>!this writer observes, may be as wdl ex* 
plained by the slow conducting energy of fluids, as by their beii^ 
jnbu-conductQr^ > and the circumstance of very slow currents Wffl 
explain the appearance observed on the Glaciei:e of Chambui^, 
. wpich Rumfi)rd proposes as a test of his opinions, full ds satis- 
- iactorily as those opinions themselves. 
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Accoimi qf subnuarine Mines in Cgmwtdl,—By Mr. HawkikI. 

*^Rep, of Arts, No* 40, Hew Smes. 

This p^r was published with a view of convincing those' Who 
have any doubts respecting the practicability and safety of the prcH 
posed passage beneath the Thames firdm the Londbii'Docks io 

2 
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8e£ifl«i, lOiat woijcis of a ^inular jisLkih, mBxOsd IHitk ^pmm 
flifficiAfe, iu^ been sucdessfWly ex^u^ * 

The mine cif Huel-Cok^ in the parish of St.. Jtist, in Cenftiti^ 
Hxrhit]}i d^encb eighty ^ithoma, extends itself forward unde^ ^ 
hcA of 'the se^ ber^nd low-water matk. In sono^ |jlaees the tiilliM 
{kave onty three iathoms of rock betwd^n them dnd the se^, »6 
that 'they very distinctly hear the movement and the ndisffe of the 
wa^^s ; die rolling of the 8t6nes and rocks over head> Which iht 
sea fttdves along its^bed^ is also {Mainly heatd : this tioise^ minglM 
Widi'ttke roai^ng of the waves, souhds like teiterated ckps of thtin* 
der, ^nd causes both admiration and terror to those \vbb hava Ibe 
curiosity to go dowii. 

In one place where f he vein was very rich, the minets seardied 
k imprudently, leaving but four feet of rock between the ^cata«> 
Hon and the bed of the sea. Here, at high-water, the howling Of 
£be waves .is sometimes so dreadfiil, that the miners -^drking near 
often take 'themselves to flight, apprehending the breaking in of 
the sea'throi:^h so weak a roof. . 

In some places of this mine, tmder the bed of the sea, where 
(here is only a small wall of rock between the mine and the sea, 
itay, in one place not more than four feet, yet only a small 'quan« 
tity of water enters the liiihe by leak^e : when t&e miners perc^iv^ 
any chinks which migKt admit it, they stop them up with clay, or 
with x>akum« 

A more enterprising work even than this was executed in the 
ix!a6st of the sea itsdf, near Penzance. The place where the tiiji 
pre. is found is in the sea, about 200 yards ifirom the shore j . and as 
the bank of the sea is here very steep and high, this distance is' ho 
less at low-water. At hig;h-wat;er^ this place is covered by the 
water six yards' deejj j and is the' bottom is gravelly *rid i'btky, the 
^ves ate gteatly agitatied "and rise very high, when the\vind blows 
from certiin points. This inconvenience takes place alP the -Winter 5 
and though the rock rises a littie above the surface of the sea iat 
low-water, yet there are not ten months in any year In Which it 

Vas uncovered. , 

Hiese difficulties were encountered by one 'whose Whole prb*- 
jjK^ity was bot worth fifty crowns. This courageous miner em- 
^iqyed three summers in sinking a pit, dtiring which hef couM only 

work two hours a day, and always when* he went to woi:k*foun& 
*'his erx^k^trxjidl of water. He was obliged to empty this before 
I'Ke could tdddi the work, and it oceasion^ stSll greater diffictUtS^ 
**when he set about blasting it; At first he needed only sti^ftngSi 
:M^ l^atience ; bbt as he stmk to a greater depth, he united to^ tmUl 
^fegenii'ty. He bu3t roufid Ae mouth of his pit a turret of -Weida 
'fanpervicfos to Water, arid Si^as thus enabled to prolong the tiMte^f 
%Oik&ig on t^e foek. He iiext endeavoi^red 4o raise the'tdHftt 

above i£e greatest height to which the sea could rettch : but heie 
ihe had mw difficulties to conquer^ viz* to- make this turret 
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water-tight» and so finn and strongj that it should not be orer* 
tamed by the shocks of wind and waves. Luckily t^ tock 
was a porphyry^ not too hard to cat, bat still very £rm : he shaped 
the portions he separated £roin it, disposed them regularly at the 
bottom of the turret, and closed and caulked with oakum and fat 
cement^ all the interstiies between the wood and the stone, sq 
that the whole was united into one mass. Like all the Cornish 
pits, this was lined with planks; and all the joints were well 
caulked and payed with pitch. Having raised his frame-work, he 
supported it with iron braces i and formed about the mouth of 
the pit, so raised^ a platform of planks which rested on. four 
great piles, afid fixed to it a windlass^ worked by four men. 

This wOTk took much time, and met with many mishaps in 
the execution ; but the perseverance and presence of mind of the 
undertaker conquered all obstacles. When the pit and tower were 
finished, be reaped the finit of his industry, and established a 
regular work at Siockwork,. drew from it in a little time a con- 
siderable quantity of tin, and put his adventure on a very good 
footing. % 

Subsequent particulars and occurrences relative to this under* 
taking are likewise described in that number of the Repertory of 
Arts, &c. whence this account was extracted^ 



Sovie Account of ike Archway, 'or Tunnel^ intended to he made 
under ike River Thames. By a Phofrietox.*— /it!;^, of Arte, 
No. '41, New Series. 

A NUMBEH of gentlemen have obtained an Act of Parliament 
fin: powers to make, underneath the Thames, a ccxnmunicatioii 
by means of an archway for foot passengers, and a larger fiur 
carriages : they propose to enter upon the smallest first. 

The site chosen for the opening of the foot passage is a little to 
the west of the London Docks, on the north side, and in a line 
opposite thereto on the Redrifie side. The carriage-road is in- 
tended to be opened at or about the ancient horse-ferry at Lime- 
house and Redriffe. The length of the former of these tunnela 
will be ab6ut 1300 feet, the latter about 1500 feet. 

These roads will be not less admirable for the conveniences 
they will produce, than for the singularity, novelty, and boldness 
of the undertaking. With respect to their safety, however> under 
the management of skilful engineers, there can be little doubt,' 
when the difficulties which may naturally be expected to attend 
them, are compared with those inseparable from the manage- 
ment <^ submarif^e mines^ such as those spoken of in the prer 
Mdisg article* 
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Account djT ihe dmble Boats halt ty the DirccHon of Sir Sybnbt 
Smi ^m^ of hutWng Vessels of thus Kind on a large Scale\ ami 
of other Fsssels formerly built on the same Plan, By Mr, J. 
W« Bas'wBLL.— "iJcjf). of Arts, No. 41, New Series. 

A$ these l>oats have excited much curiosity, a brief account pf 
them may not be unacceptable. . 

The Srst double boat built by Sir Sydney Smith eonsists pf two 
pf the common Thames-wherries, united by a stage pr plat* 
form laid oyer them, of about 20 feet breadth. The wherries 
were raised one. streak to receive tbiis stage, which is forme4 by 
pieces of scantling, about 6 inches by 3, laid across the boat^^ 
and firmly gecur^ to thepa, upon which a deck is afterward^ 
laid down. Beyond this stage the boats project about £ve feet at 
either end I these parts being also decked over, and the whole 
water-tight above. Long, narrow hatchways open into eaeh 
wheny: their heads and stems are connected by cross pieces^ 
dod each is furnished with two masts $ so that the double boats 
carry foui masts in all, on which sprit-sails are used, for more 
conveniently ireversing the direction of the vessel without putting 
about, either ^d being so formed as to go foremost with equal 
fecility. 

Two o^er vessels have since been built on this plan, upon a . 
larger scale : they are called the Gemini and the Cancer. The 
stages or platforms of these boats are not so broad in proportion 
as that of the first. The Gemini has also her' two support* 
ing boats formed with the internal side of each, perpendicular 
and straight, so that each resembles h^lf of a boat, divided- 
lengthwise vertically. The shear of the latter boats is also much 
greater ^than than of the first, their extremities beiqg considerably^ 
higher than their decks. The Gemini has four masts > the Cancer 
is said to have but two* Each double boat is furnished with a 
small gun, placed on the middle of the platform, and is fitted 
with a suitable number pf oars, to be used in calm weather. 

The chief advantages of double-hulled vessels are stated to be^ 
•—the great velocity with which they may be made to sail, — ^their 
considerable resistance to the making of lee-way, — the facility of 
manoeuvring,— their great steadiness, by reason of which thqr 
can, if used in war, direct their guns'with more effect than othof 
vessels of equal burden, — ^their taking the ground well, and being 
steady and secure where otSer vessels would be overset,r-and the 
great relative size of their 4ecks, which gives more room for 
working guns, and managing the sails. 

Mr. Boswellj tiie ingenious author of this paper, has addpi 
}ustoncal and practical remarks pn this kind of yessels* Qe^jusdjr 
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observes^ that such vessels of a laig^ size shdold not depend on a 
dngle series of beams> but at least two series^ one over the other^ 
vnSi an intermediate space of not less than five feet : the lower 
series of beams should be planked outside, the same as the lest 
c{ the ve$$elj wluch iim fopmog ^ bo^to^i qf a thio^ ^^'^s^ 
in the midst of th^ other twj^, skqx^d ^ope giadivally upwi^^pds at 
iidther end, that it might q^r 1^ ^^stiinfe; tp th^ way^, and 
tend to surmount them wi^u it ^Qcpi\at^ them* ^^ piiddld 
vessel, instead of being entirely, sustained by the other two, 
might be so constructed as to ^w a foot or two of water 5* a con* 
struction from lif bich several advantages would result 

Doubie vessels of a largie size should not be made to go with 
either end fqrempst ; for, besides the impossibility of staying their 
m^ts properly for tliis purpose, they codld not thus be slla^ed to 
the greatest advai^tage for swii); sailing ; ior the head requiring a 
pertain fulness to bear up against the impulse of the sails, and the 
^ istem a certain Jen^ of slope, the head alsb requiring the round* 
fng off to be sidewise, and the stern requiring tlie sloping to be 
mbsdy fix>m the bottom upwards, the shape which would siiit the 
one would not the odier, and an intermediate shape woold be 
imperfect for both. 

Small djMible vessels may have the platform strengthened by two 
or more pairs pf shears erected across it^ eadi wdl secured to the 
deck by a perpendicular riiroud descending to it from the upper 
an^e, or by a mast rising in that part, wi^ belted to me piat^srm 
below^ and firmly fastened to the shears above: probably ibo 
sf)^»s in the first of Sir Sydney- s boats might have been for thjs 
pijgrpose. 
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jfccfftmi tf a f(arge flanmer, with great Power for wwUfig 
fl/[$tql^y tQ jbe worked hy one or n^e Me^ occamnally, Jh" 
V^e^fjy Mr. Gpo.Waj.by. — Trcm. Soc. (^Arts^ vol. xxii/ 

'JTh* silver medal and forty ^ineas were voted by this jij^igMy 
respectable and nsefiil Society to Mr. Walhyy for his new-invented 
Jhano^mer^, for the purpose of foi^ng bricklayer's trowjels, rounding 
/>f ship*s bolts^ beating gold or tin foil, planishiag brass, copper, 
&:c. or for any other work in which a large hammer may .be re- 
.^^red upon a simple principle. The weight of this hammer ia 
70lbs. which, the author says, may be worked by one man, with 
^he speed of 300 bloM^s per minute, with the greatest aqcuracy 
and ease, and perform the work of two or three men. Th^ steel 
1^ kept in better temper, as it requires fewer beiats in doing the 
same work than is required in the common way^ Trowels made, 
jl^ Mr. Walby^ with this hamm^, will bear any bending pras- 
fS)xe, {ifid return by their d^city to their original shape |' a^d 



jicctmni of the Pan&more^^JPortalk Steam Engine^ '^^ 

tfiey witt even cut a chip from a bar of solid iron> without hiqt* 
ing their edge. 

ObservtUumsj^-^It is impossible to give a complete and perspi* 
cooiss description of this foige hammer without referring to a plate l 
but this we decline in the present case^ not because Mr. Walby*^! 
invention is deficient in point of ingenuity^ but because we can 
say nothing in favour of its simplicity $ being really apprehensive' 
it is too complex to be of any material utility. 



()f the Panemore, a Machine .moved ly the Windj-^Jour, de Phys. 

Taxs machine is the invention of M. Desqimemare, the author 
of a composition for rendering linen^ and other stu&» imper* 
meable to air and water. The name is derived from three Greek 
words^ Pan anemos oro (bmm vento qfflarij, denoting its peculiar 
quality of being moved by every wind. This contrivance is at 
kind of globe placed on the top of a mast^ on which it always^ 
turns round with the wind. In consequence of the ingenious 
adjustment of the curves which this machine presents in all its 
points^ the rotaiy motion is always in the same direction^ be thai 
of the winds as it may 5 their utmost violence^ instead of being 
detrimental to its action^ only augments its power. Its means in- 
crease in a cubic ratio when the wind doul^es its velocity ; and by 
doubling the surface its power is increased eightfold, fiy tHis new 
method the inventor laises water from a well 20 yards deep> in the 
court of the water-proof cloth manu^ctory at Paris. He has 
hkewise applied it to the bruising of grains as food for animals, 
and intends employing it to grind oil, to make oil, and for the 
use of light-hoiuses, the effect of which will be greatly increased 
by the rotary motion of the lights. He considers it as a powerful 
assistant in the navigation^ of rivers ; and, in general, it may 
form an economical substitute for the labour of animals and men 
in all such machinery as does not require periodical attendance. 
The inventor farther presumes^ that it will serv^ for Jan accurate 
linemometer. 
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Description of Mr, Samuel Clegg's portable Steam En^ne. By 
Mr. J. Daltow.— PAi/. Jour, No. 4?. 

Tflis engine is wc»:ked by four copper valves ip the usual man* 
ner, but the mechanism for lifting them ifl^£ferept from any 
hitherto made: there are no levers einployed for opening the 

^Q. d,— *VOL. |. ft « 



ia§ Dmripim i^ Mr. €^'^ Pmrtiaie Sieam EnfpM^ 

t)ibt8i mat any luuid gear. The steam and exhanstioti valves 4TO 
on the same horizontal plane; those which are vertical to each 
other are not both exposed to the steam^ or both to a vacuum ; 
but bj d simple contrivance in the construc:tion of the nozzles^ 
the one is exposed to the steam while the other hasa ooomnini^ 
cation with tibe condensing vesseL Hence^ when the two valve» 
ase connected together by a straight rod> and this rod is lifted, 
the pressure is given to the piston, and the machine is put into 
motion I and if the other two valves be connected in the same 
manner, and lifted at an appointed time, the oigine will be 
kept in motion: the rods which come out of the bottom 
of the nozzles are kept tight by vertical stuffing boxes. One 
of the comer columns which supports the frame serves likewiao 
for an eduction pipe and condensing vessel } and, though the 
piston-rod works out at the bottom of the cyUnder, it is as easily 
kc»t tight as if it worked out at the top. 

The next is a new contrivance ibr producing a rotative motion 
fr^w a reciprocating one, which not only sinq;>Mes the maririiie 
"feiy much, but exceeds the power of the conmuMi crank by 
^ne third. In consequence of its always acting perpendicolar ta 
the cadiniB of the wheel, ^idiich is done by a vertical double mck, 
and wheel. The two vertical parts of this rack are joined by m 
semimde at the top, and the whole teethed on the inside, so 
that the teeth of the vertical wheel are constantly in ccmtaet 
with some of the teeth of the fork formed by the two vertical 
Vart, and the semjcircle consisting of the double rack. The 
wheel and rack are constantly kept in gear by means of a small 
rolier^ a sliding bai^, and a plate serving instead of a groove to 
keep die roUer from deviation. 



06serpfliwHs,r-^TbaB eontiivanoe for converting the recipro* 
fating into the rotatory motion, is certainly an improvement upoa 
^e very old contrivance, in which a toothed wheel having only 
half Its periphery furnished with teeth, is placed between two 
parallel bars, whose teeth in the sides fircmt each other: it is also 
fuperior to any of Landef^s piston-rods, which are but slight de* 
viatioas 6tuB the c^ contrivance : stili we are a{^rdiensive it ia 
pot entirely free from practical objections. As far as we can judgo 
from Mr. Dalton*s figure and description (neither of which are 
very p^^picuoos), although the change firom the upward to the 
downward motion of the piston-rod will be gradual, the change 
fiom the dotvnwaxd to the inward motion uNast be instantanepiis, 
or at least the piston-rod must be brought to rest at once, from a 
uniform motiohdownwkrd, and then receive instantaneously afinite 
teik>eit|rttt]ie<0||io»kiedij«ction. Hihis be Ihe case, we venture 
tA assert, thel trtepevear this vbadkms is attemfkied to be fmt W 



. AppUcathe Compassjif^ Oomng^f^ Giut Telescope. MDT 

idtual ynarkf it -will go by jdts^ endaagerlxu; the Ogv^ctase, and 
this new contrivaace will eidier be modified cr abBftdoned ia ii 
ikw d^7s. Ail changes of motion must be gradual, in oo&for-* 
nu^ with the law of continuity whidi onivmaUy obtains j and 
an attempt to produce iwstantanews diaa^Sy h an atten^t Ii 
Tiolaite j&ature> and must aeceftsariiy £ul in die ex«catioQ. 

AppUctUive Compass f(yr taking Bearings on a Chart, By N« I>« 
Stabgk^ Esq, — VliiL Jour, No. 47. 

This instilment consists of an inner and outer brass conoai^ic 
cirde; the latter of which/ when in veie, is to be apj^ied to a 
chart, so that its cardinai f>pints may agree with those of tiie 
#»aft, and its central (metallic) point to be directly over the 
«hip*s place, llie inner circle is to be set to the variation ; and 
the liiread from the centre being laid, will shew either bearings 
by compass, or true bearings, accorditig -to the 'dixle upon 
Vhich they are read. This instrument may also be used in 
delineating, plotting, and many other necessary operations. 

r" * "'" J-' ^ " - ' ■ '" '■'■■■ 

Description of . the Coming-up Glas^ Telescope, as made ly Mr* 
Thomas Jones. — 'Phil, Mag. No. 88. 

Tins instrument is constructed to enable a person aboard a 
chasing ship to ascertain whether she lessens or increases he; 
distance from the vessel she is pursuing. To convert a refracting 
telescope into what the sailors call a coming-up glass, the tjbird 
^lass from the eye, in the drawer of the telescope, is divided in 
two by cutting it across its centre at right angles to its surface j 
and In using it, these two semi-lenses are separated from each 
bther in the direction of their line of separation. By turning a 
micrometer finger-screw on one side of the eye-tube, eact 
'semi-lens forms an iinage of the same, object ; and these images 
Will be more or less separated in,the proportion of the distance 
of the centres of the semi-lenses from each other, which distance 
Is shewn in the revolutions, and parts of a revolution, of the 
finger-screw that separates tiiem. For this purpose a circular 
head is fixed on the finger-screw, the edge of which is divided 
into 100 parts; and in order to know the number of revolu- 
tions, a small slip of brass that passes over the graduated surface 
of the head (and serves as its index for shewing the centesimal 
parts of arevolutioiii), is ^xe^ to the eye-tube, atid has its cham- 
ftred fAgs also divided, each division being equal to one entire 
rovdtitientjf the >«crew. 



928 Method &f €onnBc0ngIr9ii Bars* 

The fldjufitmeEit of this telescope will be obriotu enough td 
those wiio are acquainted with the application of a thermometer. 
As to its use } having directed the telescope to the. vessel chased^ 
turn the fii^r*8crew till the two images of some well-defined 
part of the vessel appear td have their extreme edges in contact 
with each other; then, read off the number of revoluticms of 
the screw shewn on the chanofered edge, also the parts of a 
revolution shewn on the edge of the lead; then, after some 
time, to know wheth^ distance has been gained or lost in the 
chase, again bring the edges of the images of the same object- 
in contact as before. If the revolutions of the screw be tho 
tame as before^ there has been neither gain nor loss in the chase. 
But if the revoluti(»ks be less, the ^distance [from the chased 
vessel will be greater in the proportion of the difierence of these 
numbers to the former; on the contrax^, if the number of 
.revolutions be gteater, a gain hasjbeen made on the vessel, in the 
proportion of the difference of these nunib^s to the number of 
revolutions and parts of the first observation. 
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Method of connecting Iron Bars, and coating them with Lead, so 
as to form soUd Pillars for Ught-houses, on Rocks covered at 
high Water, tuithout being sulject to Corrosion firom the Action of 
Sea-water, By Cap. Jos. Brodie, of the Rjoyal Navyr^ 
Tr ansae, Sbc, of Arts, vol. xxii. 

In this method, four square rods of cast iron are composed c£ 
a number of pieces two feet long, *and so rivetted together, that 
the ends of the component pieces are uniformly distributed^ 
producing the effect of one bar of^ double the breadth and thick*' 
ness of the smaller one, a hollow tube of cast iron formed firom a 
number of separate pieces, each about 10 inches long, which^ 
when placed round the connected iron bars and screwed together^ 
form a mould, into which melted lead is to be poured, to coat the 
rods or bars : by these means, the rods may by small portions at 
a time be completely covtred with melted lead, so as to form a 
cylindrical pillar apparently of lead. The hollow cylinder is rea- 
dily formed to any length required, by the junction of a numbej: 
of semi-cylinders, fitting each other and rivetted together. 

After a certain portion of the iron rods is coated w^ith lead, 
the lower parts of the tube are taken off and placed higher up, 
«o that a few tubes may answer the purpose of coating any length 
fj£ the iron rods. 



Olservations.'^Fta: a ^w suggesticms relative to differeat me* 
thods of coating non or steel, the reader may consult |>0ge 176 
ff our second Nuoiber. 
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Discription of Farley* s Apparatus to prevent the Inconvemence which 

Artists eopperience from the Fumes in the Process of A^/uatinta 

Engraving.'^Phil. Mag. No. 90. 

* 
In the art of aqoatinta engraving, the artists experience much 

inconvenience from the quantity of fumes liberated fay the action 
of the acid upon the copper. To remedy this, the foUowing 
arrangement has been proposed by Mr. ComeHus Farley. €ret a 
fiame made of any Jiind of wood, three or four inches deep, 
covered with a plate of glass, and open at one side, and let the 
tide (^4K>site to this have a roimd opening communicating, by 
means of common iron pipe, with the ash-pit of any little stove 
«r other fireplace, shut up from all other access of air but what 
must pass tiurough the pipe. Any fumes arising from such a 
frame will manifestly be carried backward into the iron pipe 
by the current of air required to maintain cohibustion in the 
stove; and will by this mean be carried up the chimney, instead of 
being allowed to fly about in the apartment. The pipe may be 
very conveniently used by carrying it down through the table to 
the floor, and thence along to the chimney, whefever it may 
be i and when the frame is^not viranted, the pipe at any one of the 
joinings may be made to answer the purpose of a hinge, by 
which to turn up the frame against the wall, where it may 
be secured, while out of use^ by a button^ or any similar con- 
trivance. 
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Simple and easy Means by which the Harbour of Rye was restored. 
By the Rev. Dak» Paps.-— Tronf. Soc. of Arts, vol. xxii. 

Rye harbour, formerly so safe and convenient for vessels of 
considerable burden,- was in the year 179^> or 179^> in such. a 
state of dea^, that a gentleman employed by the Trinity 
House informed that body in his rq)ort, that the harbour was 
irreparahle. Advertisements were circulated, inviting gentlemen 
to come forward with plans of improvement ; in consequence of 
which, Mr< Pape was employed to form a dam : as the form and 
materials may often be adopted successfully, in places adjacent to 
teas, rivers, large pools, &c. we give the method of construct* 
. ing it in the author's own wo];:ds : ** The dam was merely formed 
cf hay, straw, and £iggots, pinned down to i^ foundation of sand 
or silt by short piles. I formed it of the shape of a double- 
roofed house, first putting down straw, and Uien over it hazel 
fiiggots, from 12 to 14 feet in length, and afterwards pinning 
down the whole with pUes. I next filled the space between th» 
two roofs with gravel or sea-beach^ and ieGure4 this a}$o w^t^ 
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faggots pinned down upon^ it^ over which^ resistance being fie* 
eluded &om its peculiar form^ the influx and rejflox of th^ tidoi 
glided so gently, that consequently every probability^ 6ot to 
say possibility, was annihilated of its being ever undermined or 
blown up. 

** it was aSso necessary tibat this dam shoold be put down ia bne 
tide, and diat the mouth of the cut should k» opened in tte 
lame time ^ for it was evident to me that it was impo6$ibte «ver 
lo CG^ to sea in any other way. For unless i^ dan^ had bi^eft 
tBady to turn the water through the cut as soon as opkied, Ind 
die cut» on the other hand, ready to receive the current Ite 
Biomebt t^e dam began to act, the whole work must haye beefl 
entirely and unavoidably destroyed by the influx and vcSes&L<£ 
the ensuing tide. All this I clearly foresaw 3 mid by procuring 
a sufficient number of men, nearly three hundied, the buskiesk 
was completely finished, just as the tide touched the foot of the 
dam } and when it was full sea, the straw of cQUiige acted as a 
receivc^r and retainer to the sUt brought in by the tide j wludl 
being repeated by each returning tide, the' 'dam soon ibecaDils 
entirely fixed, beyond a possibility of ever being destaroyed -, dnd 
It is now so entirely covered, that, if the pier is is^t in repak^^ 
the dam must ever remain unimpaired by time^^ find proof against 
the most violent floods of water." 
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On a factitiom Ppxxolana or Water Cements By M. Do]>un*<— * 

Jour, de Phys, ' 

M. DoDUN having during a period of seventeen or eighteen 
years been engaged in manufacturing a factitious pozzolana, 
conmiunicated to the National Institute « short history of his 
'discovery. 

Situated in the neighbourhood of the Black Mountain nesfr 
Castlehaudary, it occurred to him, from the appearance of thefrag- 
'ments, that they contained the necessary ingredients for fbrtning 
^ water cement: from some cause or other, these fragments 
^appeared to have been exposed to the action of fire.— M. D.^ 
*tnade numerous experiments during fifteen months to ascertain 
what prbportion of lime ought to be employed with these 
-stones, and succeeded in forming a cement, that possessed all the 
*good properties of the pozzolana of Italy, without any of ite 
•defects. 

M. Dodtn proved also by numerous experiments, thAt 
<oeliiettt which acquires solidity most speedily und^ water, and 
'Whiidh hardens the most in it, is not fit to be-feraployed in tilte 
^^"iatr, ^toWever studied and varied were his.ceinbinatiotis« 



0n a fo/^ii^vm Poxxolo^q. $3) 

Tbe fiH:t)tiotts pqzzolana appropriated for works ^nder water, 
ibrms in it the most solid body. |p the space of three months U 
be^xTpaes a stone that will take a polish. The lime i^ always 
restored to the state of carbonate of lim^, in two n^onth^ and a 

The lime is generally employed in impalpable powder^ slaked 
according to the method of Lalayej for work$ exposed to the 
9ir.. For works th^t are to be covered with water^ the limo 
is used in the form of a p^ste : sometimes the lime is used ii| 
powder for the same purpose. This difference depends upo^ the 
degee of goodness of the lime.' 

The use of lime in powder has always appeared to M. D. 
to deserve consideration in the fabrication of mort^r^ orqetnents. 
He amalgamates his factitious ppzzolana with it in a determinate 
quantity, as soon as he knows the proportions of the lime neces-! 
sary : thus he has the facility o£ manipulating in small quantise;. 
The whole is i^nixed and deposited in a sack. The ma$on i9 tbut 
no longer arbiter of the mixtures^ which are so pften left to 
worknien unacquainted with the principles which ought to 
guide rhem. The respective quantities both of pozzolana and of 
lime being always determined by the i|iventpr/ he is always 
certain of the solidity of the cements. ' 

The following are external pliiaracters of the quartziferous 
ferruginous oxydes which form the base of the factitious pozzo- 
lana, and the analysis which ^* B. made of them about eigh* 
teen years ago; The results are given both by the liquid and the 
dry. process, compared with t)iose of t^ Italian pozzolana. 

External characters of thf quart7afer(m oxydes of trow.— Befora 
calcination, their colour is brown-red, or slightly viplet. ^ slight 
torrefaction gives it either a lighter red or a deep violet tinge ^ a 
stronger' one converts it either into an intense brown or a vic4et 
brown, inclining to black. Their degrees of calcination for us^ 
are confined to these two torrefactions. 

Under a more prolonged action of fire, the colour acquires a 
deep black tin^ } the substance then becomes porous, and perfectly 
ainnlar to some volcanic lavas, wkh which it may then be easily 
ooofounded. 

The fractore is granuiated and somi^what earthy: we may 
distinguish in it by the nake^ eye small crystals of quartz, and 
almost always some angular fragments of grey <Dr milky quartz : 
with a lens of strong magpifying power we may discover in soma 
Sfttcimetis, needles of »£orl, the amphtbole c^ Haiiy, and some-* 
timeis small tourmalines. 

Their soicU is strongly argillaceous when breathed uponv 

Tiney do not .strike fire with steel, unless the metal meets witl| 
some quartzose part. 

Xhey -do not e&vvesce with the adds eitt^r hot or eold. 



332 On the BursHng of two Muskei Barrels* 

The magnet acts slightly upon these oxydes before 'calcination, 
and strongly or sensibly after it. 

The 'average weight of the cnbic foot is 125^^ that of tbi 
pozzolana of Italy is 91^. 

Analysis by the Uqidd proce;^.— Silex^ iron, alumine, and a 
small portion of manganese, are found to be the constitumt parta 
of these oxydes. On repeating these experiments many times 
upop various specimens, M« D. obtained as the average result 
in the hundred parts, 50 silex, 31 iron, 16 ahimine, 3 manga- 
nese^ or loss. 

If we compare this analysis with that of the Italian pozzolana, 
which contains in the hundred, 31 parts silex> 23 alumine, 16 
iron, 3 lime, 5 loss ) we are enabled to appreciate their respective 
properties according to the proportions <^ their constituent parts. 
It is in consequence of the excess of alumine that the Italian 
pozzolanas crack and break when employed in the open air. This 
defect arises from their great oxydation. 

It results from all the facts in the analysis by the dry way, that 
this oxyde is entirely deprived of its metallic principle, and that its 
superoxygenation renders it irreducible and refractable. 

These oxydes may also be applied to the purpose of painting 
buildings. After several washings, M. D. extracted from them 
a beautifiil brown-red pigment, equal to that of coouneroe. 
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Biemarks en the BursHng of two Musket parrels hy a Charge of 
Gunpowder cor^njsd by Sand. By Mr, Nicholson.— PAi/. 
Journal, No. 45. 

X 

A THIN musket banel was corked at one «id, and sand poured 
in to the depth of 12 inches ; upon this was poured 2 inches of ^ 
gunpowder 3 and a small glass tube was then stuck into the gun* 
powder, and the bore of the tube was filled also with gunpowder* 
The iei^gth of the tube was sufficient to reach clea^rly above tlM 
top of the gun-barrel, and all the rest of the space in the bamel 
was filled with sand lightly poured in. In this state, after using 
the requisite precautions, a match was stuck into the glass tube, 
and lighted. The discharge tore the barrel to pieces in the 
part near the charge; the upper part fell unaltered, and its 
contents of sand ran out: the lower parts also fell down, but 
neither its sand nor cork were disturbed, nor was that part df th« 
barrel a^ected. 

A similar experiment was performed upcta a thick barrel, 
with a very full charge of powder; and the effect of the explosion 
was nearly the same. 

The blasting of rocks, tbe splitting of logs cf woo4> and 
the destruction of artillery, when on the point of being abaxi*r 



On Hasting Rocks, 
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doned to tbe enemy^ are, Mr. N. observes^ the leading purposes 
in which the afpplication of sand to coofine gunpowder is fikely 
td beconie useful. 



«■ 



•.aUvBAdMMMK^otoai^BMM^ 



•«aMM*i«iMikM*ri 



^OlservoHons on Hasting Rocks y with an Account of an Improve^ 
" ment, whereby the Danger of accidental Explosion is in a great 
Measure obviated. By Mr. William CLOSE.«<-^PAi/. Jovr. 
■ No. 47. 

Mk. C. obserreft that the practice of confining the force of 
gunpowder by a column of sand in blastii^ rocks, has been several 
)rear8 used in Fumess, of which he has given an account in West^t 
Antiquities of Fumess. « •. 

Though this method may often be employed with advantage, yet 
when a strong charge is required^ the conunon mode of stemn;un{ 
must frequently be adopted. 

The principal danger attendant on blasting does not consist 
in steouning upon the charge of powder, but in the subsequent 
operation Si drawing the iron rod, called the pricker, wbick 
makes the channel for the priming straw j for it frequently 
happens that the friction df the lowest part of , the pricker 
against the rock fires the powder, and an explosion is pro- 
duced, which places the life of the workman in the Utmost 
danger. 

To obviate this danger, an improvement has been made bv 
Mr. Fisher of Dalton, wluch consists in the use of a copper Foa» 
or pricker, for the above-mentioned use, instead of one of iron* 
Upwards of three years have elapsed since this improvement 
was adopted; and as no ex{dosion has happened at the end of 
stemming in that period, at an extensive woik where accidents 
were fi:equent before, Mr. F. considers the means as almost in* 
fidlible. 

Mr. F. is of opinion that the use of sand in blasting answeis 
the best in deep holes, but that it is miDre liable to be blown oat 
than stemming. He also considers it as the most advantageous 
method of working, in driving levels, and blasting in finn 
rock, to use strong charges of powder, that the stone may be 
sufficiently broken by the explosion to be removed without 
much assisUnce from the hammer, the pick, or the lever \ iat 
thus the expedition of the work amply compensates for the 
.small addition which is requisite to a common charge of powdcrl 
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EjBperimenis nude on a large Scale on the Melting tf tram m a 
reaertendory ^Punatt. Bg O. A* Lamfadius.— ^/bm. <fer 
Mines, No. 94^ vd. vn. 

.,^ *t^f ^nevWberator^ ftiiiiai^ used in ihiese experupeipits oonsisb 
of &i^ *{)nDc£gaI paVts : 1. tHb air-tdnnel and ash-hole; *l, the 
'£replace'j 3. tto liearth and chiinney. The air was conducted 
through a vatical tunnel several yards in length, with Its lower 
liq>erture ovi^r ^ stitam of water. The fbel enf»kiy^ yf^s, Wood; 
ifae bottom of the furnsce waa an oval cavity capable ofcoataining 
^thnee or £)ur hundied weight of metaL llie fiatne escaped 
through a chixnne^ eight ells high. 

^ In using this furnace a multitude of unoiydated particka of 
carbon were observed in the flame of the doeed fbimbe, whkh 
communicate to the latter the property of reikidng cm: ^ijBoxy^ 
^dating metaL 

. £xp. I. toUh the sinipleJtreqfiheJwrnace.^-Gtey, fitie-fraineS 
cast iron being put into the r^verbecatoiyiumace, became covered 
ivith a scoria consisting principally of carburet of iron. Tkis 
:Bo6ria could not be removed on account of the metal tliat adhered 
to it. The rnet^ being brought to dbnllition> carburated hydro* 
^geoegas was devolved. After Eve houi& boilings diixing which 
the melted mass was frequently stirred and the scoiia mLi^^ with 
it, it became white and coarser grained, appearing taotft malleable^ 
Jmt yet not csro^le of being forged. In the 'idrdtnary refiniilg 
£imace, it was refined soonea: than commoa cast iron., TbOtpio* 
reesBA. of refining iron hy the reverberitory furnace shews that dfe 
least iron was here eonvertdd into mdleable b/ meam of the osgr* 
^ne contained in the siriall quantity of atitnospheric air, wiiucii, 
-^iltly with a£ote and caxboiiic acid gas# covered the fused metal. 
This oxygene combined with the carburet of iron, wher<^ cat* 
Ixmic acid gairkhd'oxyde of iron were fbrmed, and thls'j^rodoced 
the frothy scoria. Tbis scoria,, by reasan of its lightness^ rose Yd 
the surface at the beginning, but was destroyed as soon aa the air 
i>egan to act. 

Exp. II. Tkejlre cf the furnace being aided iy ike vapour ^ 
'W4Uerj—iy igniting the carburet of iron die water w^ deebm« 
'posed, aiid carbonic acid gas, hydrbgede gaa^ -and oxjde of iron 
obtained. This being found to be the case when the expMment 
was trie^ on a. small s^e, the principle was applied to ^terefiniiig 
of iron in the reverberatory furnace. 

Three hundred height of cast iron were put into the reverbe* 
ratory furnace as before, steam was introduced, and the operatios 
proceeded rapidly $ but when, at the end of four hours^ it was 
supposed to be finished, th^ jfon was foWd of finejptBin, and 
fiiM of holes. When treated afterwards in the slune niiiiihet as 
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the preceding^ it was found less capable of being refined than 
before. On assaying a specimen in the state in which it came oat 
of the reverberator/ furnace> It was found to contain more oxy-> 
g!^e than other l^inds of ^st iron. ^^ a pound of- grey casi^ 
iron treated in a retort \|rit{i iqu^ ouncefs c^ diarcoal^ purified pf 
all carbonic acid g^^^ )^ been foun^ to yield 32^ cubic inches 
oif carbonic acid gas. A like quantity of white cast iron gave \Q5 
cubic inches of tl^e same gas. ' Four ounces of the cast iron just 
taken firom the reverberatoty ftimace, mixed with two ounces of ^ 
charcoal^ gave 96 inches. Or 192 inches to half a pound. Thu$ 
the proportions of oxygene contained in these different kinds of ^ 
oiBt iron are: 

In iron super-refined with steam - 192 
Common white cast iron - - - l65 ' 
Grey cast iron ••---• 96 
Thi^ $nper-refined iron is probably formed as follows : the 
steam is decomposed, and destroys its carburet, as atmospheric air 
4oe8 in the ordinary refining : at the same time it communicates' 
to the iron so large a quantity of oxjrgene that it was necessary in 
tike' refining not only to separate the 'scoria, but likewise to d£s-» 
o^ydate the metal. This 'experiment, moreover, confirms the 
property which iron possesses of becoming oxydated at different 
degrees. 

Exp. HI. The fire of the furnace leing aided hy the ojctkn <f , 
ieifott?5.-— A bellows being shiapted to the reverbmtory furnace, 
a much greater heat was produced than in the two preceding ex- 
periment's. A very fluid scoria was formed, of a dark brown 
colour and vitreous fracture, which coidd not be r^noved. Stir^, 
ring the mass produced extraordinary heat with a scintillating 
combustion. The operation being ended, the iron wa$ found to 
liave lost considerably in weight. Its fracture was silvery, com- 
pact, and interspersed with a great number of spherical cavities, 
indicating the disengagement of a gaseous matter during the 
fusion. This mass was too small to be refined. Four ounces 
yielded BJ cubic inches of oxygene gas, consequently nine less 
than that which had been treated with steam. Thus probably the 
oxydation was here also too powerful i and as the metal did not 
become doughy, it must have been supersaturated with oxygene^ 
without passing through the malleable state. The carburet, indeed^ 
must have been totally destroyed, whence the silvery colour. 

^ Probably this is an eitor of the press in the original, as it does not agree 
\with the proportion specified in the next panigraiihs con^^Hcntly one of tbc 
twof must be trrong. 
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Jtepofi made hy Mofveau and Chaptal to the Natunud Instiimie, m 
answer to the (Question, whether those Mamfactonee which emit 
a duagreeahle Smell, may prove injimous to HeaUhj^^Ann, de 
Chem. No. lOO. 

To airive at the solntioii of this question^ the authors divide 
objectionable trades into two classes ; the £xst comprising all those 
which allow aeriform exhalatidbs to escape from them into the 
atmosphere^ either in conseqaence of potre&ction or fermentation > 
which may be deemed nuisances firom their smell, or dangerous 
from their effects : the second indnding all those, in which the 
artist, operating by the aid of £re, developes and evolves in air or 
vapours various, princi{de8 disagreeable to rehire and injurious to 
health. To the first dass belong the steeping of flax and hemp, 
the making of catgut, slaughter-houses, starch-manufactories, tan* 
neries, breweries, &c. To the seccHid, the distillation of acids, of 
^irits, and of animal substances ;' gilding on metals, preparations 
ot lead, copper, and -mercury, &c. 

Hie arts of .die first class are under certain drcumstances really 
injurious to health : the steeping of flax and hemp, for inittance, 
infects the air and kills fishes. It is th^efore almost every where 
enjoined, that this operation should be^ carried on at a distance from 
every dwelling, and in waters the fish of which .are of little value. 

The exhalations produced in the brewing of beer, the extractioa 
of vegetable colours, the manufactories of starch, paper, &c. do 
Ticii appear to be equally pernicious. At all events they cease to be 
f dangerous as soon as they are mingled with the open air, and the 
danger afiects only the manufacturers themselves, not the inhabit-* 
ants of the peighbouring houses. It would therefore be unjust 
to enjoin the removal oi such manufiK^tories. 

The fabrication of catgut, and the process of dying cotton red, 
may be injurious on account of the putrefaction to which the 
4ipimal substances employed in them are liable. Care should there* 
folre be taken to cause these substances to be renewed so as to pre- 
vmit putrefaction. 

Slaughter-hoiises exhibit some inconveniences in the same point 
of viqw ; but these may easily be obviated with due .attention. 
- The fabrication of dried night-soil (poudtette) ought to be con- 
fined to aiiy places remote from any habitation 3 not that the aeri- 
form exh^Jations from them are considered as injurious to health, 
but because they are noisome, disagreeable, and difficult to breathe. 
The exhalations from anintal putrefaction appear to be the less 
dangerous in proportion as the sub^itances that undergo it are less 
Jiumid. 

As to the arts of the second dass, or those in which the manu- 
fictuier dijSijses in the air by the action of fire noxious vapours> 
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they ^esenre more pardcular attention as being more frequently 
the subject of complaints. ., ^ 

- Themarmfacture of ojcMs. — Sulphuric acid. In the manufacture 
of this acid it is very difficult to prevent a smell of sulphurous 
acid being difinsed ; but where it is sltilfully conducted this smell 
is scarcely perceptible, nor at all dangerous to the workmen, and 
can giv$ qo reasonable foundation for complaint to the neighbours. 

The distillation of aqua fortis and spirit of salt (the nitric and 
muriatic acids) is not more dangerous than that of the sulphuric 
acid. 

The distiUation of vinegar is attended with no danger \ but when 
a solution of lead in this acid is evaporated, the vapours become 
dangerous j their effect, however, is confined to the people who 
work in the manufactory^ and does not extend to those who dwell 
in the vicinity. 

The preparations of mercury and lead, of copper, antimony, and 
ar^nic, the propesses of gilding on metals, are attended with 
some dagger to the persons residing in the manufactories, but 
their efiects are bounded by the walls within which they are car-^ 
ried on. Many of their inconveniences have already been pre- 
vented by the help of chimnies properly constructed, &c. ^ 

The fabrication of Prussian blue, and the extraction of carbon 
nate of ammoniac by the distillation of animal substances in the 
new manufactories of sal ammoniac, produce a large quantity of 
fetid exhalations. These, however, are not injurious to health ; 
but, as tb^ are disagreeable, a situation remote 'from habitations 
should be chosen. The manufacturer should be obliged to build 
very high chimnies, whereby the vapours produced may be dissi- 
pated in the air. 

Hence it appears that there are very few manufactories the vi- . 
cinity of which is injurious to health. It is therefore recond- 
mended to government riot to listen too readily to the complainti 
of jealous neighbours 5 but to declare publicly, that the manu-" 
factures of acids^ sal ammoniac, Prussian blue, sugar of lead, 
white lead, starchy beer, and leather, as also slaughter-houses^ are 
not injurious to the healtli of the vicinity, when they are properly 
conducted. - 

The case is not the same with respect to the steeping of hemp, 
making catgut, &c. where large quantities of animal and vegetable 
matter are subjected to humid putrefaction. In all^ these cases, 
besides the smell, pernicious miasmata are evolved. 

Those manufactories which are not considered injuriot|s to the ^ 
bealtji of the neighbourhood, ought however to be laid utider cer- * 
tain restrictions, in order to prevent their smoke and smeU ^m 
being diffused in {he vicinity. New manufactories of Prussian 
blue, sal ammoniac, leather, &c. or any aiticle by which disagree- 
able vapours, or danger of fire or explosions, may be occasioned, 
dbould not be admitted within cities^ &c. without special authority* 
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On ^*ing a curved Form to Wood. By J. H. Hassemia^?,*— 

Jowm. des Mines, No. Sq, vol. xvi. 

Gsowiwe wood may be bended^ bv reason of its nttipnd das- 
ticicity, for ship-building, or for makiDg the felloes of wheds, 
Bcc, For sQch purposes young trees are bent^ and held by means 
<xf poles, ropes, 8rc. in diat situation, till they retain the cnrva* 
tore that is intended to be given them. This is the easiest method, 
but prejudicial to the growth of the trees. 

TTie curving of wood^ afier being cut down^ though more 
difficult, is more advantageous, as it affords opportunity for « 
proper selection of timber^ to which a suitable curvature may 
immediately be given. The process general}y employed is fooncM 
npon the property caloric possesses of augmenting the elasticity 
of wood by penetrating it, and diminishing this elastidty oil 
quitting it. The ap[dication of heat to a particular portion ci 
die w(xkI, while the other is in contact with the air, aSkeis the 
wood uneqnally, and causes it to crack or splinter. Oy^is or 
stoves afford an uniform heat, bpt ipay scorch the wood. The 
pliableness of wood dep^ds not merely 'upon its tempmrtuie, 
but :^so upon its humidity. Of this twofold infce^ce of h68€ 
sid moisture we have an example in the sjtnietore of the tenon 
and mortise, where die mortise is oidy one third of die fize of 
die piece that is to go into it. Heat and moisture are appfied to 
bend timber in three different ways : 1. by boiling water i ^. by 
steam ; 3. by wet, heated sand. 

In the first process the boiler is kept fuU of water, and when 
the wood is in, the lid is put op, and the water made tp boil till 
the timber is sufficiently penetrated with moisture. Tliis process 
has the defect of dissolving part of the substance, and lesseqipg 
the dimensions of the wood. 

For the second process, a vapour-stove is psed. Tills stove i^i 
composed of a large wooden chest, formed of strongs planks, 
having supports within for the timber that is to be expo^ to the 
action of the steam. The dimensions of the chest depend upon 
the size and quantity of the timber intended to be softened. 
Apertures are made on the side opposite to the boilers, and serve 
to arrange the timber on the supports. It is usual to leave .the 
chests exposed to the air externally; but it would be of advantage 
to covbr the planks with some substance that is. a bad conductor, 
of heat, to confine that which is disengaged firom tbe steam 
within. The vapour is conveyed to each story o£ the chest by 
tubes from the boiler. It Impregnates ttie wood with moisturoj. 
increases its elasticity, and renaers it fit to be bent. This process 
is easy, and not expensive ; but as the vapour»stoves cannot ini* 
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pdxi a tiemperature higher tlian that of boiliXig water, h h insof* 
fLciebt for large timber. 

To otbtaln a higher temperattire, the sand-stot^ wds ihverited s 

this is formed of four stones^ or brick walls ; in the midUle are , 

.iwo jiirQaoe$j which coo^nunicate with several circular £u6S» ibr 

conveying the heat^ the heated air, and the smoke, to the chim« 

n&es at dach end. Over these 'dues are plates of n3«tel> whkii 

fonn the bottom of the cheit 4n' which tiie sand is placed^ the 

flame and smoke circulating in the flues heat the plates, and ti^ese 

plates he^t the sand. This stove is an rmitation of ih^ kand- 

'baths fhat ha Ve long been employed for chemical and other pro- 

'ceSses. "Sand being Capable of a much higher temperature uiati 

boiling watdr, the timber may be subjected in such a stove to a 

*hiu«ch hipre powerful heat y but in order to prevent tts being 

thereby scorched, steam miist be used at the same time. Fot 

'this purpose;, one Or two l?6ilers filled with water are jf)kced ill 

*the niiddle of the stove 5 the steam created by ithetr Ebullition 

impregnates '^th'e sand With humidity, which likewise penetrates 

'the wood, and prevents it buffering any perceptible injury from 

'the heat. The" sand-stove is covered throughout its whole length, 

to retard evaporation arid produce ah accumulation of heat. The 

pieces <jf wood are introduced ii^to the stove at the two endg^ 

placed "lengthwise on gratings, and covered with sand. HVTien 

^suffirf^n^fly heated and penetrated with moisture, itas bent into 

tfie curvature required. It may be bent either horizontally or 

vertically r the former is used for pieces of smaller dimension* 

'^d irnbre e^siderable curvature. The force that prodtacDs the 

*6nrve may be bp^^ied by means of cords, pullies, and even 

«6ap8tails ', i^metimes weights ihay be sufficient. The piece mutt 

^ k6^t !n the §otiii ^hich it is mt^nded to take, and thus' left' 4b 

•fibw cefd^and diry, v^hen it wi!l retain the curvature-^iv^'to It; 

flT.'®. This trifemoir is acciompanied with an engraving of •'fehte 
SjtoVes, Wbiich is *glven in the Repertory of Arts, No. 40, ^New- 
Series^ Wtth'the transiatidn iat ^length; ahd likewise in No. «4(S 

-^df 'Nichblsi?n'8 ' Jdumal. 

' ■ ■ . . - . 
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"<>« "a Pirojeci 'fdr mhidid Soads,'on the Pnndples of Yhe iricUned 
Plane, By itfi^.'Cu^BB&tAKD. — PhxL Jour. 'No. 48. 

The '^ian prbpo^d by Mr; C, is : Thlit all dispatches and poit-* 
i^lett8rs^miy,M^rdveFit is compatible ^itfa the inclination of .the 
"^ipound, be c^ovEyed tto or fifteen itiites to and fbom London, faqr 
'^meatis t)f wn orwmd^ ^iis af a ^gkbulaf farm, r^ilmg mia 
^ttfBfndet'ybfbruk or^tmue. Wfaca cle^ ahd locked, a* dsuniBKH 
<MM^jQKto'teliigrghmii'«ta'p]iDpereleTaticiD, it is easy tal;ee(:(Mr. 
C, observes), tha^ Uieir speed and security must far surpass any 
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other mode of omveTanoe at preseat known ; and all that wodIcI 
be necesBaiy in addition to the machine, woold be to have proper 
beds of sand, or wool-bags, to blunt their projectile force at the 
end of their career. 



ImprovemetU in applying the Ptants in ekdriad Machints. Bjf 
Mr. G. J. SIVGK&.— PAil Jtmr. No. 46. . 

In the ordinary construction of electrical machirtea the col- 
lecting points are fixed, and liable by accidental motion to scratch 
the glass : to obviate thb inconvenience, Mr. S. places his pcHnts 
in a cylindrical wire, terminated by smooth wood^i balls, whose 
semi^diameter is less than tHe length o( the points : ^is wire is 
moveable on its axis, by means of a spring so^et anne3(ed to the 
stem which enters the conduct(»'. These points may be placed 
at any required elevati<xi, and the greatest intensity any variatioD 
in their situation produces be obtained. When the points are 
elevated a little above the horizontal line, the danger of scratching 
the glass is effectually prevented, by the balb coming in contact 
while the points are kept at a sniall distance.. 



Baperiments on the Electricity of metallic filings sifted through 
Metal. By Mr. W. Wilsom.— PAi/. Jour. No. 42. 

This communication was occasioned by an objection made by - 
Mr. Cuthbertson to the production of electricity by mere sqpara- 
tioQ of metals. Mr. Wilson, in reply to the objection, remarks, 
that the metallic filings, in the experiment, touch the sieve, are 
separated, and then touch the receiving metal ; that, as the de- 
gree of electricity varies with the sieve used, it does not depend 
on the latter contact $ and that, as m the first contact, there is ne 
.insulation, it must, of consequence, depend on the separation^ 

To settle the' matter decisively, Mr. W. made these expe- 
riments : 1. He fastened a piece of card into a stick of glass, 
and then nibbed it over with strong gum water, and co- 
vered it with zinc filings, so that it had a surface of zinc 
filings when dry. From a heap of such filings as many 
were taken up with this little shovel, as could be wMiout touch'^ 
ing it with any thing else, and they were permitted to fall very 
-slowly upon a piece of bright sheet copper, taed obliquely upon 
the cap of an electrometer, its lower end being formed into si 
receptacle to contain the filings. In this operati<m the copper 
' plate was not sensibly electrified. 2. ^ copper sieve was used 
iDftead of the shoveh; the same filings were sifted through it 
i^n the same copper mi the dectrraieter : the consoqueiiQa . 
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was, that the gold leaves diverged with positive electricity, dis- 
charging theinselves against the strips of tin foil, on' the inside of 
the glass, ten times before the whole of the ounce and half of 
filings were sifted into it. 

Hence Mr. W. concludes, with much reason, that separation 
was the sole cause of this electricity : and he suggests, that 
electric excitation is probably a fact of a similar kind. ^ 



American loring TooL-^Phil. Jour. Ko. 43. 

\ • 

This is a very simple borei-, consisting merely of the common 
centre bit of the carpenter's, followed by a wide, flat thread- 
skrew, hammered up from a' plate of iron or steel. The peculiar 
property possessed by this instrument is, obviously,* that it clears 
the cutting without requiring to be drawn out, as is the case 
, when the auger, the gimlet, and similar tools are used. 

Observations. — -This property, however, it possesses in c6mmon 
with the carp's tongue cutter usbd in boring of ordnance -, and 
it seems subject to the same disadvantage, viz. that it cannot be 
adopted with efiect in boring verticsd orifices, but only in hori* 
^ontal ones, or those which are but slightly inclined to the ho* 
Tizon. Still we do nbt conceive this circumstance will materially 
limit its use. 
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On mechanic Power and its Measure, as deduced from animal Ef* 
forts. By Mr. J. C. Hobnblowes, and Mr, O. Gh^gqay. 
— PAi/. J&ur. Nos. 42, 43, 44, 45. 

Touji letters, wearing a controversial aspect, have been written 
on tliis subject, by Mr. Homblower, an ii^enious civil engineer, 
and Mr. Gregory, one of th6 mathematical masters at the Royal 
Military Academy. Several of the obse^ations in these are 
well worthy the attention of the practical mechanic 5 but they 
do not appear susceptible of a clear representation in an abridged 
form. We mention them in this place, in order to introduce a 
brief account of a method contrived by Mr. Gregoiy for mea- 
suring the power exerted by horses when working in drcular walks, 
Xhe proposed apparatus and method is as follows : Let two hori* 
zontal horse-poles be fixed to the vertical shafl, so that they 
shall together constitute a diameter of the walk, and let two 
horses be employed together } one of them working the maehine 
by drawing at the extremity of one of the poles ^ but instead of 
the transverse splinter-bar, to which ,the harness is attached^ 
being simply hung upon the hook at the end of that pole, let a 

MO. 3.— VOL. I. XT 
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good spni\g steelyard between the <:ross-bar and the hook, th«i 
gradugtions of which shall^ when the machineiy is put into 
motion, indicate the resistanee (in lbs.) overcome by the mii- 
mal, including the weight of the mass moved, the friction,"&c. 
^ear the extremity of the opposite horse-pole, let there be fixed 
a strong and correct common steelyard, whose divisions ^haU 
sh6w the various weights from 40 or 50 to 200 lbs. Let the cord 
which is fastened to the shorter arm of this steelyard pass througli 
a vertical orifice made in the horse-pole, and then (with as little 
friction as possible) oyer a pulleys and thus, beirig turned into the 
horizontal direction, or rather inclining a little upwards, let it 
be fixed to the cross-bar of the harness of a second tiorse, ^ual 
in point of strength tq^ the former. Then, if the two horses 
thus attached to the ears of the respective horse-poles, be made 
|o pass over the walk in the same direction, following each other 
constantly at the distance of a semi-circumference ; while that 
which draws by the spring steelyard overcomes the whole pres? 
sure and resistance opposed by the work, the other which draws 
at the opposite horse-pole by the cord running over the pulley^ 
will raise the weight of the steelyard j which, therefore, by 
being moved to and fro upon the longer arm of that steelyard^ 
may be brought to exhibit an exact counterpoise, or measure of 
the exertion and power of the horse. And in order to ensure 
the greatest degree of accuracy in this respect, Mr. Gregory. re- 
commends, that the motion of the two animals, and the position 
of the weight on. the lever steelyard, should be so adjusted, that- 
the same weight should be shewn by the graduations of both 
l^teelyards^ 

Such IS the geperal contrivance j those who have opportunities 
of making experiments upon the strength of horses working in 
walks of different diameters, may easily adopt it. It can scarcely 
be necessary to suggest the propriety of making the experiments 
pi a sufficiently long duration -, because short and irregular effort^ 
are always erroneous^in excess. The same kind of contrivance 
P3y, by obvious modi^cations, be fitted for the determination of 
the strength of houses drawing in waggons^ of men working at 
papstans, &c. 3 and it is much to be wished, that extensive ex- 
periments, having these objects in view, were frequently tried y 
as they would tend to thro\^ light upon a branch of knowledge 
^bich^ M^PPg^ inipor(ant, has been too little attended to. 



A Press Jbr preserving hoiamcai Subjects, By Mr. Taoi^Af 
* ; HAaRisoK.-r-i%7. Jour, No. 44. 

Ma. Hairison, after pointing out the principal objections toi 
th^ methods nqw in use, gives a description of his o^ifm pres$, 
"^hich is an impoyejoient pptm the contiivapce of Mr. 'Wkit^ly* 
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This new instrumejcit consists of a series of 17 oblong boxes each^ 
excejpting the uppermost and lowermost, being made of foui* 
sides of well-seasoned oak-wood, two inches deep and one fourtb 
of an inch thick^ dove-tailed together 3 the two end pieces of 
which have two notches each in the middle, for the convenient 
admission of the fingers in lifting it ; and the bottotti consists df 
canvass glued and nailed to the wooden frame ! in each comer Id 
£xed a small triangular piece of wood, reaching half an inch 
from the bottom upwards. These boxes are so made, as to be 
placed one V within another successively upwards, and of Course 
Ipecome smaller and smaller by a regular gradation. The lowest 
of the 15 boxes with canvass bottoms measures, on the outside^ 
20 Inches by 16 ; and the highest of those 15 measures 12 inchea 
by 8. The bottom box, or carriage, on which all the others ard 
supported^ is much stronger, its sides being two inches deep, 
and three quarters of an inch thick : its bottom is of wood of 
the same thickness, perforated all over with holes -a third of an 
inch in cjiamseter, ai^d rests on four iron casters, one at each 
corner, to render the whole more easily moveable 5 and at each 
end there is an iron handle. This box is 20 inches by 16 withini 
and will,* therefore, barely receive the largest of the boxes with 
canvass bottoms. The uppermost, or 17th box, is of the samfi 
construction as the canvass ones, exceptmg that its b<dttom is of 
wood of the same thickness as its sides, with a number of holeft 
pierced through, of the same magnitude as those in the carriage^ 
and having canvass glued to its under side. To complete this 
press, two folds of blotting paper are to be placed over the holes 
in the bottom of the carriage ; in which, as well as in all the 
canvass boxes, fine river sand, washed and sifted, must be put to 
an inch in depth ; such sand must be made level on the top by 
drawing over it a ruler that reaches one inch into each box* 
These boxes are placed one within another, and each, ^by cpii« 
taining an inch depth •of sand, raises the incumbent frame ohe 

' inch > so that when they are thus charged, and- placed oae upon 
another, the whole constitutes a truncated pyramid of 18 inches 
high, and weighing about 1 cwt. The uppermost box may b© 

^ filled either with sand or shot, according to .the weight required. 
To this box Mr. Harrison has added a cap, formed of the sides 
of three boxes 5 but this is not an essential part, and may be 
varied at4)leasure, to sijit the contriver's notions *of elegance and 
uniformity. In using this press, the specimens are laid between 
folds of blotting-paper, and the pressure is manifestly regulated 
by the respective number of boxes above each. 

As to the effects and advantages of this contrivance, it is ob- 
vious, that the holes in the lowest and uppermost boxes are to 
admit*of the circulation of air, and the evaporation of moisture j , 
and the small triangular pieces of wood in the corners of each 
box^ are to prevent the upper boxes from pressing solely on \3^ 
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canvtst bottom of the lowest box, when any number are lifted 
together. At first sight some may suppose that these wcTuJd 
impede the pressure of the sajid when placed in the press ; but 
that this is not the case will be evident when it is reooUected, that 
while these pieces are only half an inch deep^ each box 
contains an inch depth of sand. In this construction the sides 
of the boxes are moveable in a vertical direction^ and sustain 
no pressure from the boxes above them^ so that the plant is placed 
as though in a heap of sand. 



Account of a singular Fact of the invtnble 'Emission of Steam and 
Smoke together from the Chimney of a Furnace, though either of 
them, if separately emitted, is vtsibie as usual* By D. Giddy, 
JSyy. M. P.— Phil, Jour. No. 45. 

Thb steam engine was adapted to the purpose of moving wag- 
gons^ and every accessary part contrived as light and simple as 
possible. The steam^ after work, was thrown into the chimney^ 
many feet from the fire : neither smoke nor steam was visible. 
When the smoke was shut off, the steam became visible^ and 
when the steam was shut off, the smoke was visible. The draft 
was found to be increased by the admission of steam into the flue. 

To elucidate these phenomena, Mr. Nicholson made an expe- 
riment. A glass tube was stuck through a cork, and this waf 
inserted in the neck of a retort, in which water was boiling 
over a lamp : the steam was emitted through this aperture in a 
visible^ jet, but when it was passed over the flame of a candle 
it became invisible. The ste^m, however^ was not found to 
be decomposed. In Mr. Giddy*s experiment, there seems 
reason to conclude, from the disappearance of the dense smoke, 
that the charcoal .was oxygenated and gasified. This might 
be ascertained by collecting the products in such an experiment. 



On Fuh thrown up by a Volcano of Peru* By Af. Humboldt.-— 

Jour, de PhySm 

' Among the great number of various facts which M. Humboldt 
has collected in his travels, one of the most extraordinary is the 
following, which he communicated to the National Institute. 

Many of the volcanos of the CordilHets of the Ande^ 
throw up at intervals eruptions of mud mixed with vast quanti* 
ties of fresh water, and, what is extremely remarkable, an iofi* 
nite multitude of fishes. The volcano of Imbaburu, for ex* 
ample, once threw up such a vast number of them near the village 
of Iborra, that their putrefaction caused a sickness. , This 
phenomenon, astonishpg as it is, is not however unfrequent; 
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on the contrary, it very often takes place ; and public anithoritj 
has preserved accounts of the periods at which this has happefied, 
in an authentic manner^ along with Ihose of the earthquskes. 
What is very singular is, that the fish are not broken in the 
least, although their bodies are very soft $ they do not ev^i aeem 
to have been exposed to a great heat. The Indians assert that ihey 
even sometimes arrive still alive at the foot of the mountmn. 

Sometimes these animals are ejected from the mouths of te 
crater, som,etimes they are vomited forth at the laterial cavities ^ 
but always at from 12 to 1300 toises above the level of the 
neighbouring plains. M. Humboldt thinks that they live in the 
lakes situated at this height in the inside of fthe crater ; and what 
confirms this opinion is, that the same species is found in the 
rivulets which run at the foot of these mountains. It is the only 
species of fish which lives at the height of i4!00 toises in th« 
realm of Quito. 

This species is new to our naturalists. M.^ Humboldt has de- 
lineated It on the spot, and has given it the name of Pimelodrus 
Cyclopum, which (he asserts) signifies throt4;n up by the Cyclops, 
SL name analogous to their origin : the figure of this fish may be 
seen in the first part of the Zoological Observations^ which will 
speedily be published. 

% 

Process for watering Hemp in two Hours. By M, Bballb.-*-^ 

hib. Phys. Earn, . ' ^ 

Green soap (savon verd) 67 grams (12oz.) is to be added 
to 110 kilograms (2201b.) water boiling hot ; when the ^oap is 
dissolved, 11 kilograms (22lb.) of hemp is to be immersed, so 
as to be entirely covered by the liquor, the vessel closed, the 
£re put out, and the hemp left to macerate for two hours : a 
smaller portion of soap may do, but the above was the propor- 
tion used by M. Bralle in his public experiment : for a complete 
steeping, it may be as 1 to 48 of the hemp, and 650 water. 

Several steepings may be made in succession, care being taken 
to add soap each time, to replace what has been absorbed, and 
to heat the water to the former temperature. The same water 
may be employed for fifteen days continually; 

When the bundles of hemp are taken out, they are covered 
with straw, that they may cool gradually, without losing their 
humidity. 1 Next day they are to be spread on a fioor, the bands 
shifted, and a heavy roller passed over them 5 ^fter which, the 
hemp separates easily from the reed, by beating. The hemp thus 
separated is sjH*ead on the grass, and turned, and after five days 
removed to the warehouse. In steeping the hemp, the bundles 
should be kept in a vertical position, as the operation is found to 
4iucceed better so than when they are horizontal. 
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The advantages of this method are, Ist, the superior speed of 
. the process to that io commoD use ; 2d, its being practicable at 
all seasons ; dd, its not being injurious to health, or producii^ 
any bad smell ; 4tb, a saving ci expense^ when proper apparatus 
is used in the operation ; 5th, a superior quality of the hemp so 
prepared, and less waste produced, sathat nearly a fourth more 
hemp is got from the same quantity of raw materials ; 6th, ex- 
tending ^ culture of hemp to all situations, which can now be 
carried on only in the vicinity of running waters. 

A^very good apparatus for the process is foniied by a bculer, 
' and wooden tubsj with covers^ for steeping-vessels. 



\ t , ; 



Detcfiphtm of the Bavarian Method of evaporating Salt Waters^ 
By Mon. Bonnard. — ^Bulletin des Sciences, • No. 90. 

This method has been introduced into the salt- work of Moy* 
envie by M. Cleiss, inspector of the salt-works of Bavaria. 

The pans are formed of plates joined by their edges, which are 
turned downwards, and cpnsequently without the pan : they are 
solidly united by a piece in the form of a square gutter, which 
receives the edges, and is secured by a great number of screws. 

The evaporating house contains six pans, disposed in two 
rows : these pans have difierent uses, avhich require a particular 
arrangement. 

That in the middle of the back row is the smallest ; it has no 
particular fireplace; but is heated by the junction of the chim* 
nies from the other fireplaces. I1ie salt water deposits its im- 
purities in it : it is called the small pan. 

l^rom the small pan the salt water passes into the gradnattfig 
pan, which is lower than the first, and placed in the middle of 
the firont row ; it is there kept in a state of constant ebuUidon : 
the water is concentrated in it 20 degrees, and deposits a part of 
its sulphvirated lime. 

From the graduating pan the salt water passes into the prq>aring 
pans, which are lower than it, and situated at the two extremi- 
ties of the back row ; there it is also kept constantly boiling : it 
is completely concentrated, and deposits all its sulphur of linxe ; 
it is then passed into the crystallizing pans, placed still lower 
than those bf preparation^ at the two extremities of the front 
tow J there the water scarcely boils, and the salt crystallizes. 

Each paiiy except the small one, has a particular fireplace, 
the chimnies of which pass round the sides of the pan : they 
unite under the small pan, by which means little.heat is lost. 

These pans are placed two and two, in chambers of wood, tbm 
joinings of which are well secured : these chambers are low, 
and their ceilings are perforated in the middle with holes termi- 
nating in a tube, *by means of which the aquerais vapour isdisea^* 
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gaged with rapidity. The chartibers for the crystallizing pana 
have their ceilings pyramidal, or in the form of a reversed hop- 
per ; while that over the small pan and the graduating pan is flat. 

The saline waters are passed successively into these four kinds 
of pans : the workmen penetrate into the chambers, in the midst 
of the vapours, to open the communications between the paiis. 
This operation is performed every six hours, and the water in- 
each pan is restored to the level at which it stood six hoQrs be- 
fore.. Every three hours the salt in the crystallizing pans is col- 
lected, ^t is brought with scoops td elevations pn the front edge 
of the crystallizing pans, where it drains ; it is afterwards carried, 
into drying rooms, which surround the outside of the chambers : 
^ these are spaces covered with iron plates j they are warmed by 
heat-tubes passing from the fireplaces. 

Every eight days they take away the sulphate of lime, throw 
out the mother waters, and break the shell ; ^har is to say, the 
incrustations of salt which adkere to the bottoms of the plans: 
every twenty^four days the work is entir^ely stopped, to repair 
the pans, which is performed by tlie workmen themselves. It 
has been found that tliis method of evaporation saves more than 
pne third of tlie fuel. 

. An improvement has been made lately in this process at Dieuse : 
the small pan has been suppressed, and the drying pans have 
been replaced by auxiJiarj^ pans, in which a coarse salt is made. 

The heated drying rooms are useless, when the humidity of 
the salt arises from the muriate of lime which it contains. 



Olservations. — ^The principal difference of thi? apparatus fron^ 
those in common use consists in the preparator}';^pans, and in the 
method of , uniting the iron plates to jform the pans themselves. 

By the use of the preparatory pans, the marine salt can be ob- 
tained more pure, from its leaving behind in them the earthy salt, 
with which it is mixed ; and much saving will also arise in fuel 
from this method, obviating the necessity of altering the tempe- 
rature of the liquor at different parts of the process y in the 
course of which, parts of the apparatus are'^cooled in the old 
way, which must be again heated, but which always remain at 
the same temperature in the mode of management described. 

The metliod of uniting the iron plates, to form the pans, it is 
also apprehended will make a much tighter joint than tliat in use 
for the same purpose in this country, and le^s liable to give way : ' 
however, it seems that rivets would do as well for fastening the 
bent edges of the plates as the screws mentioned, and would cer- 
tainly cost much less j but perhaps the use of the screws may af- 
ford a facility to the workmen for the repair of the pans, which 
may amply pay for their cost. Mr. Manley, .near Chester, ob- 
tained a patent in 1801 for a method of. making salt, in many re-' 
spects similar to the above described j for which* see Rejpertorf 
ef ArtS) vol, 3(y. First Series* 
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Jbfperimmiai Inves^ations etmcerTdng Heat. By Bbvj. Ccuni 
tLuHWonD.^^PIul. Joum. Nos* 46 and 47* 

§ 1« Account of a new Experiment an Heat, 

Ha viiTG found that metallic bodies exposed in the fre^ air of a 
large apartment are more speedily heated, and cooled when their 
surfaces have been blackened, than when clean and polished, the 
Count wished to ascertain whether they followed the same law 
10 small closed ^aoes. For thifi purpose he suspended a cylin- 
drical vessel of thin brass in the centre of a larger vessel, so as to 
leave on all sides an interval of one inch between them. The 
inner vessel was filled with 'hot water, and a thermometer in* 
aerted in it This instrument was then plunged in a mixture of 
pounded ice and water. The results afiorded by a series of ex- 
periments made with two such instruments, both of the same 
£>rm and dimensions, but with this difference, that in the one 
the exterior surface of the small vessel, and the interior surface of 
the great vessel were polished ; and in the other the like surfaces 
were blacked ; prove that the blackened body constantly cooled 
in less time than the polished one. 

From a comparison of the results of this experiment with that 
formerly made upon the cooling of bodies in a large chamber, it 
appears that the law which they follow is nearly the same in 
both cases. 

From reflecting on the consequences which ought to result 
from the radiations of bodies, on the supposition that the tem*n 
peratures of bodies are always changing by means of these ra- 
diations, the author is led to the following conclusion : If the 
intensities of rac^ted heat be inv^^ely as the squares of the 
distances, bodies will cool in the same, time in an enclosed space 
of the same temperature, whether it be large or small. This 
position is confirmed by the experiment above described. — The 
* effect produced by the air in cooling a heated body, exposed in 
a close place, is inconsiderable. Former e]q>eriments prove, that 
when a hot body cools in tranquil air, one twenty-seventh only 
of the heat left by this body is communicated to the air, all the 
rest being carried into the surrounding solid bodies by radiation. 

I 2. !Experiments on^coeUng Bodies, 

Many experiments have been made at different times, to de« 
termine what is caUed the conducting power of different sub- 
stances with regard to heat. Glass is allowed to be oz\e of the 
3 
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worst conductors. ' When it is proposed to confine the heat in a / 
body, the temperature of which has been raised, care Is taken to. 
surround the heated body with substances known to be bad con- 
ductors of heat. With a view to ascertain the manner in which 
the cooling of bodies is effected, the Count made the following, 
experiment : A thick glass bottle and a thin one of tin were 
prepared, weighed, and measured. After having been filled with 
boiling water, they were huhg up to cool in tranquil air j when it 
was found that the bottle of glass was cooled almost twice as 
quickly a^ that of tin. • 

This result appears to throw great light on the operation of 
the communication of heat. If we admit the hypothesis, that 
hot bodies are cooled, not by losing or acquiring some material 
substance, but by the action of colder surrounding bodies, com- 
municated by undulations or radiations excited in an etherial 
fluid, the results of this, experiment may be easily ex{$lained j 
but if this hypothesis be not adopted, they seem inexplicable. 
Though it might bb suspected, that the air attached by a certain 
. attraction, but with unequal forces, to the surfaces of the two 
bottles, might have been the cause of this remarkable difi^rence 
in iJie time of their cooling ; but the results of former experi^ 
ments of the Count shew, that this cause is not sufiBcient to ex- 
plain the facts. All metallic bodies shew the same disposition to 
cool, nor is any thing more required, in order that the cooling ' 
shall be eiffected in the same time, than that the external surface 
of the vessel be truly metallic, and not covered with oxyde, of 
other foreign bodies. On inquiry, what quality all metals niight 
have in common, and in the same degree, to which this remark- 
able equality of their susceptibility of cooling may be attributed^ 
it is to be found In their opacity, whereby the heat is reflected. 
The usual comparison of a heated body to a sponge containing 
a certain quantity of water is incorrect. Were it just, more 
caloric would be emitted by a rough surface than by a smooth 
one. Experiment however shewed, that two equal vessels of 
brass, the one polished and the other unpolished, cooled in the 
same time. We ought carefully to distinguish those surfaces 
which appear unpolished to our eyes, but which, in fact, are not 
80, from those which reflect little or no light. Metals, if naked 
and clean, are not less reflective for losing their glaring lustre* 
This position all the Count's experiments concur to prove. 

I 3. Experiments tending to shew, that Heat is communicated 
. through solid Bodies, hy a Law which is the same as that 
which would ensue from Radiation between the Particles. 

The object of these experiments was, to ascertain tlie laws of 
the propagation of heat through solid bodies, particularly metals. 

Two cylindrical vessels of tin were fastened together by means 
«f a solid cylinder of copper. The vessels were filled with water, 
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cme at 212^ and the other at 32°. For the purpose of observing 
the change of temperature, which must necessarily take place 
in all the interior parts of the copper cylinder, three thermometers 
i<rere introduced into three holes made in it, one in the middle 
of the cylinder, the others midway between the centre and either 
extremity. The hot water -was kept constantly boiHng by 
means of a lamp, and the cold water constantly at the tempe- 
rature of melting ice by the addition of fresh portions of ice. 

The thermometers were not noticed till nearly stationary, when 

• that nearest the boiling water stood at l60°, and never rose above 

1525 ^3t nearest the cold water, at ^05, and varied between 

that and 107^ ; that placed midway, at 130, and varied between 

' that temperature and 133. 

Before examining more minutely the results of this experi- 
ment, the Count endeavours to shew what ought to have been its 
- results, on the supposition that heat is propagated, even in the 
interior of soFid bodies, by radiations emanating from the surfaces 
of their component particles. ' • 

On this supposition we must necessarily consider the particles 
, that compose bodies as being separate from each other ; and there 
are many phenomena which seem to indicate that all solid bodies 
are thus formed. 

To see by what law heat woqld be propagated in a solid 
cylinder } 'suppose the cylinder to consist of oiiy three particles of 
matter, A C E, placed at equal distances j the extremity A being 
constantly kept at the temperature of boiling water, and the 
other E at that of congelation. Fron^ the result of a former 
experiment pf the Count's, it appears that in this case the middle 
particle C would acquire by radiation a temperature which 
would be the arithndetical mean between those of A and E, or 
122°. Suppose two more particles interposed, these would each 
acquire the mean temperature between the middle particle and 
the nearest end particle, and therefore would not alter the tem- 
perature of that middle particle. And by the same reason it 
would not be changed by other particles interposed 5 but the 
thermometer would remain equally stationary if the number of 
intermediate particles were ihcreased till they had that proximity 
to each other, which is necessary to constitute a solid body. If, 
instead of a single row of particles in a right line, there were a 
bundle .composed of an indefinite number of such rows placed 
side by side, forming a solid cylinder, the temperature in the 
diiFerent parts of the line A E would remain the same. 

From this reasoning we may infer, that the temperature of 
the different parts of the cylinder should decrease in arithmetical 
progression, from one end of the C3dinder to the other. But 
this is true, only in the case of the surface of the body being com-- 
pletely insulated, so as to be no way affected by the action of 
the surrounding bodies^ which is not impossible. O&r experi*** 
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ments are always thuft-influencedj and the progress of the he^ 
therefore differs widely from this law. The atmosphere will 
affect the cylinder by cooling its hot part and heating its cold 
P^rt. If one extremity of the solid body be at the temperature 
of the air, and the other at a higher, the surface will be every 
where cooled, but most so where the heat is the greatest 
The change is in proportion to the difference of temperature j 
whence the temperature will be in geometrical progression, and 
ipay be represented by a curve, which, however, on comparison 
of thieory with experiment, is found to differ greatly from the 
logarithmic. This great difference the Count ascribes to water 
being a bad conductor of beat, and the currents in the cold water 
being ihconsiderable. This he proves by an experiment, 
.wherein, upon stirring the cold water, the thermometers all fell 
very considerably. Ailer giving a diagram to represent these 
effects, he deduces the following facts from inspection of the 
figure : 1. That the decrease of temperature was every where 
touch more rapid when^ the cold water in contact with the 
extreinity of the cylinder, was agitated, than when at rest : 2. 
iliat the extremity of the cylinder in contact with the water way 
constantly hear SO*' colder in the first case than iri the second : 
3. that the progress of refrigeration was every where nearly such 
f» the theory before giv^n points out.-^Agitation greatly increased 
the effect of the boiling water likewise. The difference between 
the experiment and the theory confirms its truth, be<;ause the 
divisions of our thermometers are inaccurate. To improve this 
instnmient, is therefore an object of importance ; but it is the 
air thermometer that deserves chiefly to be attended to, and which 
must ultimately afford the most accurate measure qf heat that it 
!s possible for us to procure. 

• * • 

§ 4. The Heat produced in a ^ody by a giveU' Quantity of solar Light 
is the'^amcs whether the Rays he denser' or rarer, convergint, 
parallel, or divergent. 

Whether the quantity of heat generated by the solar rays 
be always in proportion to the light absorbed, is a very important 
question, which has not hitherto found a decisive solution. It 
does not follow from reasoning thai the absokite powdr of the 
rays to produce heat, can be increased by condensing them. 

Tb^ following is an outline of the experihaents wheteby tbA 
Count confirmed this fact. 

^ Two convex lenses perfectly similar were used fo throw th<i 
sun's light upon flat tin boxes, containing water, and blackened on 
their surfaces. The^ temperature of the water in each was shewrf 
by a thermometer. 

Exp. 1. The light being admitted through equal apertures, 
the solar spots from the lenses were of 6 and 24 lines diameteK 
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The dennties of these equal quantides of light were therefore 
as 16 to 1 ; but both the vessels were heated in eq^ times. 

Exp. 2. Hie diameters of the spots were as 4) to 27 > the 
densities of the light at the surfaces of the reservoirs as 32 to 
1. The densest light afforded rather less heat : hence light does 
not generate more heat absolutdy by being condensed. — In both 
these experiments the stAar n^ striking on the reservcms of heat 
were convergent, and equally so on both sides. 

Erp. 3. One vessd being exposed to the parallel rajs of the 
sun without interception, it was heated more quickly than tfa« 
Other by a spectrum of 6 lines diameter. Tliis difioence U altri- 
buted to light being lost in passing throng the lens 3 but as 
we know not exactly how much light was lost in this manner^ the 
experiment is not deciave. 

Exp, 4. was made with equal apertures and spectra; bat 
€be one being unihin the focus, was fcnmed by convergent rays -, 
and the other, without, by divergent rays. No sensible di^rence 
occurred. 

From the results of all these experiments the Count condndes, 
that the quantity of heat excited or communicated by the solar 
rays is always as the quantity of light that disa^^pears. 



Analysis of Dr. Jambs*s Powder^mmAnu, de Chan. No. l63. 

M. Cadet, af^er observing that the analysis of J$tfnes*s powder, 
puUished by Dr. Pearson, will hot enable any one to imitate 
this celebrated compound, communicates a process whereby a 
M. Pulley, a chemist of Naples, asserts that he has perfectly 
Malyzed it, together with his method of fomnng it synthetically. 

Analysis. 

1 . The powder was infused in hot distilled water ; the water 
was separated by the filtre, and being afterwards evaporated, it 
yielded a salt, having all the characters of sulphate of potash. 
This salt, treated with baiytes, gave a precipitate of sulphate of 
{Kirytes. 

2. It having been perceived^ previous to the decomposition of 
the salt by barytes, that the solution contained an excess of £ree 
potash, in order to ascertain whether this ' potash did not hold 
oxyde of antimony in suspension, the liquor was decanted, tp 
separate it from the sulphate of barytes, and sulphurated hy4rogene 
poured into it, which immediately formed sulphur aiaraium of 
imtimony. Tbe free potash therefore was combined with a por- 
tion of antimony, at the minimum of oxydation. 

3. The washed powder (1) was heated with nitric acid, 
which dissolved the phosphate of lime, without attacking th^ 
oxyde of antimonv at the maximum. This oxyde was aeparat^ 
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from the solution ; ammoniac was pouted into the liquor^ which 
precipitated the phosphate of lime. 

4. The phosphate of lime was decomposed by weak sulphuric 
acid^ and afterwards recomposed, ' in order to ascertain the 
proportions. 

5. The oxyde of antimony at the maximum was dissolved in 
mufiatio acid. This solution, treated b}^ sulphurated hydrpgene, 
gave a hydrosulphuret of antimony, containing more sulphur 
than the kermes niineral, and less than the sulphur auratum. 

According to his analysis, James's powder consists \>f ^ 
Oxyde of antimony^t the maximum - 7 

Phosphate of lime - - . - 4 

Sulphate of potash - - - - ^ ' 

Free potash, holding oxyde of antimony at the 
minimum ----- 3f 

Synthesis, 
To reeompose this powder^ take 
Sulphuretof antmiony - - • - 2 parttf 
Calcined phosphate of lime - » - 1 1 
Nitrate of potash ----- 4 
Pulverize, mix, and tritm'ate these substances, then heat them 
strongly in a close crucible : during this operation, the oxygene of 
the nitric acid, combining with the sulphur of the sulphuret of anU^ 
xxiony, converts it into sulphurid aci^^ wluch uniting with d 
portion of the potash, forms sulphate of potash : the rest of 
the ftee potash retains oxyde of antiqppny at the minimum* 
The white powder which remains in tt^e crucible is the same 
substance as the James's powder. — ^M. Pulley asserts ^that he has 
analyzed the powder prepared in this manner, and fouud it to con-» 
tain the same principles and the same proportions as the James's 
powder procured from London, which he had analyzed. 



On the Deliquescence and Efflorescence of Salts* By M. Cadbt«-*«^ 

Jour, de Phys, 

The deliquescence of a salt is acknowledged to be occasioned 
by the attraction of the salt for the water contained in the at- 
mosphere, and the efflorescence of a salt by the attraction of the 
atmosphere for its water of crystallization. 

This attraction has been found to vary in the different 
salts, whether deliquescent or efflorescent j but the variations 
dependant upon the state of the atmosphere, and the degree of 
saturation of the salt, have not yet been noticed. , 

The deliquescent salts may naturally be supposed to act as 
such in proportion to the quantity of water which th^ air held in 
solution or in suspension. On the other hand, this action ought 
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idso to be InflTaenced by atmospheric pressure and the variatioas of 
temperature. . peliquescent salts may likewise be supposed to 
attcact most when least saturated. Thus by comparing the deli- 
iquescence and efflorescence of salts with the state o£ the ditiFeroBt 
meteorological instruments^ the author hoped to obtain resulte 
sufficiently constant to establish a theory of deliquescence or 
efflorescence. On trials however, he found Qot z sii^ie salt whidi 
•eemed to have the least confoitnity with the state of the baro- 
meter, hygrometer, or thermometer. 

'Efflorescent ^a^/^.— Sulphate, phosphate, and carbonate of soda, 
exposed to efflorescence, shewed the follovbing results : 

Sulphate of soda left to effloresce 6r dafs^ loit SOS grains of 
water. 

Phsophate of soda - 39 * . 9^ . 

Carbonate of soda ^ 3\ • .8$ 

It should seem from this state that these three salts ought to be 
classed in the preceding order \ but it must be observed that salts 
contain more or less water in proportion as they crystallize slow^ly 
or rapidly. The number of days employed in^the efflorescence 
ef the^e salts. should yary both in proportion to the water they 
contained, and to the extent of surface whicly they exposed to 
the action of the ambient atmosphere ; the time of their efflores- 
cence therefore cannot enable us to appreciate the force <4 their 
attraction for -w^ater. 

Deliquescent Satis. *^Tabk of deliquescent Salts, in the Order tf 
ikeir Jttradion, es^mated ly the Quantity of Water absofked. 

i ^ Days cm^oycd. in WatcrtteoiW. 

tbeir saturation. 

Aretite of pota^ - - 146 - 700 grains. 

Muriate of lime - - 124 - 684 

Muriate of mangau^ - 105 - 62g 

Nitrate of manganese - 89 - 527 

Nitrate of zinc - - 124 - 4§5 

Nitrate of lime - - 147 - 448 

Muriate of magnesia - 139 - 441 

Nitrate of qopper - - 128 - 397 

Muriate of antimony '124 - 388 

Muriate of alumine • * 149 - 342 

Nitrate of alumine - 147 - 300 

Muriate of ^inc - - jd - 294 

Nitrate of soda - - 137 - 257 

Nitrate of magnesia - 73 - 207 

Acetite of ahimme . ■• 104 - 202 

Acid sulphate of alumine • 121 - 202 

Muriate oF bismuth -- 114 - 174 

Acid phosphate of lime - 93 - 155 

Muriate of copper •- I19 - 148 
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On examining this table it appeal's that the duration bf the 
absorption is not in any proportion to the quantity, nor the force 
of attraction' to be estimated from the rapidity with which ^ 
tfee bodies unite. However, although the greater or les8> 
facility with which deliquescent salts saturate themselves with 
water cannot be accounted for, the rapidity of their satura- 
tion is not a matter of indifference. For instance, it is probable 
that the muriate, and more Especially the nitrate of manga- 
nese would produce with ide a more intense cold than can be ob- 
tained by any of the means hitherto used for producing artificial' 
refrigeration, ' 

On comparing salts with respect to the proportion of the base or 
of the acid, which constitutes them, it does not appear that their 
deliquescence depends on the proportion of their component parts, 
nor upon the peculiar nature of these component parts themselves- 
Generally, deliquescent salts increase their weight in a diminish- 
ing proportion, according as they approach saturation. Some salts 
increase and diminish successively in weight. Such oscillations 
and retrograde movements take place only once j and when the 
salt has absorbed a certain quantity of water> there is a progress- 
sive increase till perfect saturation. These anomalies observed 
again, and compared with experiments made on othef salts that 
do not exhibit them, may -tend to maike us acquainted with all 
the causes that produce efflorescence and deliquescence, since 
they present each phenomenon successively. It might probably 
then be found that a relation really exists between 3ie meteoro- 
logical variations and the alterations of the salts. Such a research, 
the author" thinks, would require naore than three thousand ex- 
periments. 



Chemical Experiments on Mercury, By Messrs. Braamcamp and' 
Siqueira-Oliva. — Ann, de Chim, No. l6l. 

Thesjb experiments have for their objects, 1 . To ascertain th© - 
action of the phosphorous acid, of the phosphites, and of phos- • 
phoms, upon the oxydes and salts of 'mercury ; 2. The analysis df 
some of the mercurial salts by means of the phosphorous acid y 
3, The iJCtion of the oxymuriatic acid. 

1 . Of the action of t/ie phosphorom add upon the oxydes of mer- 
ciw^.~Teb grammes of red oxyde being placed in contact with 
phosphorous acid, the oxyde became grey. The mixture being - 
teiled, runninff globules appeared, which led to the supposition 
that' the- plio^iorous acid had beconnte phosphoric acid by taksi^ 
oxygene from the okyde, btrt ,that the phosphoric acid^ • air it> 
fytm^, might havediusolKcd some of the oaydcw Oi^£^9^%, 
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Chemical Experiments on Mereury,, 35J 

^phosphorous acid gave : muriatic acid 18,6, oxydfe of mercury at 
*the maximum, 80,3, loss, attributed to the ir<»i which is always 
found mixed with this salt as met with in commerce 1,1, 

Nitrous turlitk, nitrate of mercury at the maximum of oxygene 
and at the minimum of acid, treated with phosphorous acid, gave ; 
^ oxyde of mercury at the maximum 88, nitric acid 12. 

Phosphate of mercury at the maximum, treated in the same 

manner by the phosphorous acid, gave 6,5 ranuing p^%ury, corre* 

sponding to 7,\5 of oxyde of mercury at the maximudi : the 2,85 

3j^ wanting to complete the 10 grammes are attributed to the phos* 

phoric acid. 

This experiment proves that the phosphorous acid not only 

^ ^ decomposes all the salts of mercury by different acids, but also 

*~Iij- "* those which are formed by the phosphoric acid. 

^^ Of the phosphites, — ^The phosphites likewise disoxygenate the 

•*" oxydes of mercury, but their action is far inferior to tibat of the 

^^ ; . . phosphorous acid ', they also disoxygenate the mercurial salts, but 

^ ^ their action is weaker. 
""'^'y * Of the action of phosphorus upon the mercurial oxydes and salts, "-^ 

^«/"^'^ /On treating the red oxyde of mercury with phosphorus by means 
of water, at a gentle heat, a phosphuret of roercuty is obtainied, 
in which the phosphorus seems to exist in a state of feeble com- 
bination } by the same operation also some phosphoric acid is ob- 
tained. It appears tliat the phosphorus, which gives origin to this 
ui,u^ acid, attracts a portion of oxygene from the atmospheric air, and 

^^^ passes into the state of phosphorous acid, which is changed into 

r"^^ phosphoric, in proportion as it tak«s oxyg^ie from the red oxyde 

'^"** of mercury. 

"°^ f/ Phosphorus, placed in contact with red oxyde and water in the 

cold, first attracts oxygene from the red oxyde> and reduces it first 
of all into grey oxyde, and at length into the metallic state ; but 
in this case no phosphorous acid, nor phosphoric acid, is formed j 
the phosphorus merely becomes oxydated and assumes a dark 
^I" ' colour. ■ ■ , 

. The mercurial salts ar6 equally decomposed and deprived of 

^ their oxygene byj)hosphorus, with the- application of heat as well 

as in the cold y but in the first case a phosphuret of mercury is 
formed, which consequently prevents its analysis by this means. 
Perhaps it might be accompHshed in the cold j but the action is so 
slow, that any other more expeditious means would be preferable. 
Of the action qf the oxygenated muriatic acid upon the red hxyde. 
—On this subject nearly the same results were obtained as those 
formerly indicated by Messrs. Fourcroy and^Th^nard. The follow- 
ing experiments, however, exhibit some slight pecuUarities which 
have escaped them. 

Exp» I, Red oxyde of mercury was put into distilled water, 
and oxyjnuriatic acid gas made to pass into it, whereby a powder 
Mras precipitated j which, after washing ^and filtration, appeared of 
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ZSd Chemical Sxperintents tm Mercury, 

and treating the liquor by sulphurated hydrogene, but very sligbt 
indications. of the presence of mercury appeared. The residuum^ 
washed and dried, gave nine grammes of mercury. Hence, it 
was concluded, that the red oxyde of mercury contains nearly ^ 
by weight of oxygene. 

This experiment shews a new mean of analyzing the mercu- 
rial oxydes, which seems preferable to iwblimation, which is far 
less expeditious ; and attended <dth the inconvenience of not 
giving with accuracy the quantity of the mercury reduced to the 
metallic state. 

It was hoped, by means of this acid, to make the analysis of 
the salts of mercury, ' by adding potash to these, in order to de- 
compose them, at the same time that the phosphorous acid reduced 
the oxyde into running mercury. The results of trials made for 
this purpose proved however unsatisfactory. The mercurial salts 
that are decomposed by means of this alkali always retain some 
of it. 

Q,. Of the grey oxyde ofuerairy. — Ten grammes of this oxyde, 
treated by phosphoric acid, yielded 9,25 of running mercury; 
whence it is concluded that this oxyde contains 7| per cent, of 
pxygene. The oxyde was obtained by means of a solution of 
sulphate of mercury at the minimum, decomposed by ammonia, 
. and boiling the precipitate. , 

3. Of the action of the phosphorous add upon the salts of met' 
cury,—^Y treating these salts in a 4Jrect manner with caustic 
potash, the following results were obtained : 1 . The phosphorous 
acid in excess decomposes all the mercurial salts, reducing their 
oxydes into running mercury, and entirely separating their radicals. 
2. When these salts are at the maximum of oxygenation, it re- 
duces them to the minimum before it decomposes them. 3. The 
reduction of the mercury to the metallic state by this mean is 
complete. Should a phosphate be accidentally formed, it would 
immediately be decomposed by the phosphorous acid. 

,4. Of this analysis of the different mercurial salts. — ^As the phos- 
phorous acid appeared, from the preceding experiments, to afford 
the best means of analyzing the mercurial salts, the following ' 
analyses were attempted. 

Turbith mineral^ very dry and well prepared, boiled with phos- 
phorous acid till the mercury was reduced, and filtrated, gave: 
reduced mercury TiT^ equivalent to 8,47 of the red oxyde. The 
filtrated liquor, treated with muriate of barytes, gave 5 grammes 
of sulphate of barytes j which representing 1,5 of sulphuric acidj 
^here remaiSed a loss of 0,3, attributable to the moisture. 

Neutral sulphate of mercury at the maximum, treated in the 
fame manner by sulphurous acid, gave for its result : red oxyde 
63,9, sulphuric add 31,8, loss by moisture 4,4. 

The oxygenated muriate of mercury of commerce^ treated by the 
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phosphorous acid gave : muriatic acid 18,6, oxydfe of mercury at 
the maximum, 80,3, loss, attributed to the ir<»i which is always 
' feund mixed with this salt as met with in commerce 1,1. 

Nitrous turhitk, nitrate of mercury at the maximum of oxygene 
and cLt the mimmum of acid, treated with pho^horous acid, gave ; 
oxyde of mercury at the maximimi 88, nitric acid 12. 

Phosphate of mercury ajt the masimum, treated in the same 
manner by the phosphorous acid, gave 6,5 ranuing v^^joony, corre* 
sponding to 7,15 oi oxyde of mercury at the maxlmudi : the 2,85 
wanting to complete the 10 grammes are attributed to the phos* 
phoric acid. 

This experiment proves that the phosphorous acid not only 
decomposes all the salts of mercury by different acids, but also 
those which arc formed by the phosphoric acid. 

Of the phosphites, — ^The phosphites likewise disoxygenate the 
oxydes of mercury, but their action is far inferior to that of the 
. phosphorous acid ; they also disoxygenate the mercurial salts, but 
their action is weaker. 

Of the action of phosphorus upon the mercurial oxydes and salts j>-^ 
; On treating the red oxyde of mercury with phosphorus by means 
of water, at a g^itle heat, a phosphuret of roercuty is obtained, 
in which the phosphorus seems to exist in a state of feeble com- 
bination J by the same operation also some phosphoric acid is ob- 
tained. It appears tliat the phosphorus, which gives origin to this 
acid, attracts a portion of oxygene from the atmospheric air, and 
passes into the state of phosphorous acid, which is changed into 
phosphoric, in proportion as it tak«s oxyg^ie from th6 red oxyde 
of mercury. 

Phosphorus, placed in contact with red oxyde and water in the 
cold, first attracts oxygene from the red oxyde, and reduces it first 
of all into gr^y oxyde, and at length into the metallic state j but 
in this case no phosphorous acid, nor phosphoric acid, is formed ; 
the phosphorus merely becomes oxydated and assumes a dark 
colour. f 

The mercurial salts ar6 eqvially decomposed and deprived of 
their oxygene byj)hosphorus, with the- application of heat as well 
as in the cold j but in the first case a phosphuret of mercury Is 
formed, which consequently prevents its analysis by this means. 
Perhaps it might be accomplished in the cold ; but the action is so 
slow, that any other more expeditious means would be preferable. 

Of the action qf the oxygenated muriatic acid upon the red hxyde. 
—On this subject nearly the same results were obtained as those 
formerly indicated by Messrs. Fourcroy and^h^nard. The follow- 
ing experiments, however, exhibit some slight peculiarities which 
have escaped them. 

Exp, I. Red oxyde of mercury was put into distilled water, 
\ and oxyjnuriatic acid gas made to pass into it, whereby a povyder 

i^as precipitated j which, after washing-and filtration, appeared of 
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a deep violet colour. The evaporated liquor presented ^uperoxy- 
genated muriate of mercury iji needles ; the last liquor, after tlie 
crystallization, exhibited traces of another still more higlily oxy- 
genated salt, but in too small quantity to be subjected to expe- 
riment. 

Hie violet powder, subjected to different experiments, gave the 
following ri^;4ts : 1 . Boiled in water, it wa3 foupd insoluble, and 
did not change -its colour. 2. Treated with caustic potash, it was 
^converted into red oxyde, and the liquor contained mui^iatic acid : 
there existed therefore in the powder a muriate of mercury. 3. To 
determine the nature of the latter a|id:its proportion, 10 grammes 
.of this powder were sublimed, which gave 2 of sublimed muriate 
and 9 of red oxyde not sublimed. The sublimed muriate dissolved 
almost entirely in muriatic acid, and the minute portion which 
did not dissolve was mild mwriate. — Hence it appears, that th^ 
violet-coloured powder is not a jsimple oxyde of mercury, as has 
hitherto been supposed, but an oxygenated muriate of mercuiy, 
^with a great excess of red oxyde of mercury, and that this ex- 
cess of oxyde is combined with the salt. 

Exp. II. From the above circumstances was concluded th^ 
possibility of forming a superoxygenated muriate of mercury, 
if a degree superior to that of corrosive sublimate .-r-Thirty 
grammes of red oxyde of mercury were therefore boiled witU 
.oKygenated muriatic acid, fresh quantities being added till no 
more absorptiori took place. The liquor wUs then decanted, and 
tlie p9wder waslied and dried. The quantity of the latter was 
about the same as in the former experiment 3 with the same 
reagents it gave similar results, and yielded die same proportions 
by sublimation .-'i— The- liquor being evaporated, it yielded crj-stal- 
lized oxygenated muriate of mercury.* The lai?t portions of the 
liquor, evaporated to dryness^ presented what was sought for, a 
superoxygenated muriate of mercury, possessing the following 
properties : ^ 

1. It is highly soluble and deliquescent j 2. Much more so- 
luble in alkohol than ordiuaiy oxygenated muriates j 3. It decre- 
pitates with concentrated sulphuric acid, assumes a yellow co- 
lour, and evolves oxygenated muriatic oxyde gas 5 4. The essen- 
tial property, which no other salt besides this is known to pos- 
sess, is, that, being mixed with tlje sulphuret of antimony, it 
inflames spontaneously at the ordinary temperature, soipe instants 
after the mixture is made. The residuum of this combustion, 
besides the sulphuric or sulphurous acids which are disengaged, 
consists of oxygenated muriate of mercury (corrosive sublimate) 
and muriate of antimony. This salt, however, p^^ssibly on ac- 
count of its extieme deliquescence, does not decraj^itate upon 
ignited coals, nor does it explode under tlie pressure of the 
hammer. The OJiyde of mercury wliich is combined in this 
salt is of the same nature with that which is combined with the 



On the JVhite JVillow and Geum Urfianum. SSjf 

oxygebated muriate : the alkalies likewise precipitate it in a 
yellow oxyc^e. 

, Conclusion from the last ^xpenments, "-^The oxygenated muria^« 
tic acid produces, therefore, with the red oxyde of mercury, 
principally by the aid ot' heat, different kinds of salts, viz. 1/ 
Muriate of mercUry at the maximum, with a great excess of 
oxyde, resembling the turbith mineral as to its insolubility in 
water, but reducible by sublimation into oxygenalesd muriate of 
mercury and into red oxyde. 2. Simple muriate of mercury. 
This salt accompanies, in small quantity, the preceding salt. 
3. Oxygenated muriate of mercury, which crystallizes by the 
evaporation of the liquor. 4. Superoxygenated muriate of 
mercury. This salt is extremely soluble ^nd uncrystallizable. 



«N«MM«MiP«4««a*MW*irt«iMri«Mli 



Chemical Exawiftation of the Bark of the JVhite Willoiv and the 
Root of the Geum urbanism, compared unth Peruvian Bark, and- 
considered in a medical Point of Fiew, By M, fiouiLLOK<- 
Lag&ange. — Ann. de Chim. No. l62. 

This inquiry was undertaken with a view to ascertain whether 
the two first indigenous vegetable substances were likely to afford 
fit substitutes fdr Peruvian bark (a substance which in France is 
•omelimes hardly to be procured at any price). The princip^l^ 
results obtained were as follows ; 

The decoction of Peruvian bark precipitates glue, is decom- 
posed by the alkaline carbonates j the solution of tartar emetic is 
rendered turbid by it, and the sulphate of iron forms with it a 
green precipitate. 

The decoctions of white willow bark and of 4iie root of th# 
geum urbanum present the same phenomena, excepting that th# 
geum throws down the sulphate of iron in a green precipitate. 

The alcoholic tincture of Peruvian bark differs from those of 
the willow bark and tlie geum 'merely by its being of a higher 
colour. 

The dry extract of Peruvian bark, prepai*ed with water, ap- 
peared to present the same characters as those of the willow* 
bark and g^um > that of the willow bark, however, has less at- 
traction for the atmospheric moisture. 

The difference therefore appears to consist only in the Pepi- 
vian bark containing a somewhat larger proportion of resin, 
which varies according to the species of the bark and the method 
employed for obtaining tliis extract. What at present is called 
good bark in .commerce differs very little from these two sub- 
stances, and particularly fi-om the root of the geum. 

Hence it appears that these indigenous vegetables chiefly con- 
tain, as does the Peruvian bark, tannin, a colouring extractive 
nuitter^ resin, and an acid, which seeo^ to be a modification of 
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SOb A new infiommahle and deionating Substance, 

the gallic acid in the willow and Perurian bark> but gallic acid 
in the root of the geum. 

M. Bouillon-Lagrange conceives the root of the geum to pos- 
sess chemical characters the most analogous to those of the Pe- 
ruvian bark, and to be superior to the willow bark in its febri- 
fuge properties. 



On the Discovery of a new inftammahle and detonating Substance, 
formed by the Action of the nitric Acid upon Indigo and the am^ 
mal Mdtters. By Mess. Fourcroy and Vauauelik.— rifnii. 
de Chzm. No. l65. 

This substance is formed by the ebullition of the nitric acid 
upon the azoted, animal, or vegetable substances. It is yelloWj 
extremely bitter, and distinguished by its property of burning 
and detonating with violence by the aid of a moderate heat. 

M. Hausmann appears to have seen this substance, but con- 
foimded it with the oxalic acid. Its principal proper^, that ef 
i^Bammation and detonation, escaped his observation. The 
matter which Welter has termed the bitt^ (Vamer), wherein he 
discovered the detonating property, but which he attributes to 
the presence of the nitrate of potash^ appears to be tlie same 
substance. 

The most convenient method of obtaining this substance is to 
boil four parts of nitric acid with one part of pulverized indigo^ 
till its colour is destroyed, the acid has assumed a yellow hue, 
and there remains- at the surface of the liquor only a thin layer of 
a resinous naatter, which become^ fixed by cooling,, and which 
tnust be separated ; to evaporate the solution to the consistence 
of honey, to dissolve the residue in hot water^ to filtrate, and 
to pour into the liquor a solution of potash, which forms in it 
small yellow crystals, of a circular form : this is the inflammahle 
matter. 

The resin which has been separated is converted by a new ad- 
dition of nitric acid, into yellow detonating matter. 

If we stop the operation before th^ period indicated, instead 
of the detonating matter, we obtain another yellow and crystal- 
line substance, but which is more soluble in water> and sublimes 
in the form of white needles. 

This substance presents all the properties of benzoic acid 
altered by resin. If the operation be continued, it is probable 
diat the benzoic acid is decomposed or volatilized. 

The authors have convinced themselves that the detonating 
property of their new-discovered substance was owing neither to 
the pre^^ce of nitric acid nor to that of ammoniac : they find 
more reason to believe that potash acts some part in this detona- 
tion i though its effect appears to be confined to rendering the 
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matter more fixed, favoilring the accuraulation of heat, and 
consequently determining the combustion of the elements that 
form it. 

Indigo is not the only substance which furnishes the detonating 
matter ^ the muscular fibre, treated by the nitric acid, presents ' 
the same phenomena 5 and probably silk, wool, and other azoted ^ 
animal and vegetable matters may yield it likewise. 

Two interesting facts result from tlie experiments of Messrs. 
F. and V. viz. J . That the benzoic acid can be formed from its 
constituent principles, which was hitherto not known ; 2, That 
the azoted aninaal and vegetable substances, through the agency 
of the nitric acid, give rise to a substance supersaturatecTwith 
oxygene, Which gives it the detonating property. This sub- 
stance appears to the discoverers to be a superoxygenated 
hydrocarburet of azote. 



New Method of forging Platina. ^By Count MousstN-PouscHKiN 
* and M, Gehlen. — Jour, de Chimie, No. 17. Vol. vi. 

The platina is dissolved in nitro-muriatic acid. 

The solution is tioncentrated to crystallization, the salt dissolved 
anew in water, and precipitated by ammoniac. The precipitate 
is washed with cold water and dried. When dry, it is put into a 
Hessian crucible, and reduced by a strong forging heat. After 
cooling, it is washed with a large quantity of hot water. The 
iron which remains combined with it is separated bjr boiling the, 
matter in dilute muriatic acid, filtrating, washing,* and heating 
it again to redness. One part of tlie platina thus treated is tritu- 
rated with three parts of mercury, till a perfect amalgam is 
formed. This amalgam is put into ^wooden moulds, and the 
superabundant 'mercury pressed out: the amalgam is then placed 
together with the moulds, in the forging furnace, and heated to 
incandescence,- whereby the wood is carbonized, and the mer- 
cury volatilized, whilst the platina retains the figure it had as- 
sumed in the mould. It is again brought to a Arong red heat, 
and moistened, from time to time, with oil, which augments its 
malleability : after this, it is compressed, and when it has ac- 
quired the necessary solidity, beaten out. 

M. Gehlen adds an observation of his own, which both con•^ 
firms the Count*s method, and furnishes the means of abridging 
his process. Wishing, on a. former occasion, to procure pure 
platina, he precipitated, by an excess of mercury, a quantity of 
platina, dissolved in nitro-muriatic acid. He obtained a black 
precipitate, which, after washing and drying, presented a heavy 
powder, of little compactness, and no metallic lustre.. This 
powder was brought, in a crucible, to incandescence, whereby 
the mercury was dissipated^ and the matter shmnk to a fourth or 
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fifth of its former volume, and formed a coagulated mass of a 
metallic lustre, but haviug many cavities. The large pieces de- 
tached from the mass admitted of being beaten out by the ham- 
mer. M. G. thinks that if the black powder above mentioned 
were treated by the mechanical means prescribed by the Count, a 
more compact and more forgeable metal would be obtained, and 
the precipitation by sal ammoniac would be spared. 



Chromate of head and Silver, By CoMTz/jyioussiN-PouscHKiir, 

— Jour, de C}\im, No. 17* Vol.. vi. 

Thb Count dissolved both the red lead spar and chromate of 
silver in nitric acid, by adding a little sugar at the moment the 
acid was. poured, on, and promoting the action by 9 moderate 
heat : the spar then requires only five or six parts of acid, and 
the chromate of silver not so much. Nitrous acid gas is disen- 
gaged, and the solution of the former 'has an amethyst colour ; 
that of the latter a garnet red, without the least trace of green. 



On Bile. By M. Thenard. — Bulleiindes Sciences, No. gs. 

Bij-E has been commonly considered as a saponaceous liquor 
charged widi albumen, but, on closer examination, it has been 
found to present phenomena which cannot be accounted for 
merely by the presence of these principles. Bile, distilled to 
dryness, leaves a residuum equal to one eighth of its original 
weight, which contains only one fifth of soda, a portion of alkali 
not sufficient of itself to dissolve the quantity of oil which ' j^ 
known to exist in bile. This liquor may, therefore, be presumed 
to contain some other property to supply tlae absence of alkali. 
This is furtlier confirmed by the action of acids upon bile. Acid 
mixed with bile, separates from it albumen, joined with a very 
small portion of oil. The liquor remaining after filtration is ex- 
tremely bitter, and leaves, on evaporation, a residuum equal to 
what is obtained from a like quantity of bile in its original state. 
On dissolving the oil previously obtaiued from bile, in alkali, and 
adding ^ portion of albumen, a combination took place which 
was decomposed by the most feeble acids, and from which vine- 
gar precipitated all the oil : this combination, therefore^ was not 
bile ; consequently bile consists not merely of albumen, oil, and 
soda, but must contain Sooie matter peculiar to itself. 

On pouring into bile acetite of lead, with a slight excess of 
oxyde, the whole of the albumen and oil were precipitated, and 
the liquor gave, by filtration and evaporation, a substance of a 
saccharine and acrid fiavpur, which, when pure, ejj^bits tb^ 
following properties : 
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1. It is soluble in water and in alcohol, and slightly ddiques- 
fcent, 

2. It is not precif)itated by common acetite of lead, but it is 
entirely by saturated acetite of lead 3 and this precipitate is so- 
lable in acetite of soda. 

3. It does not ferment with yeast, gives no ammoniac by dis- 
tillation, and is not affected by the presence of galls. 

4. With proper management, one part of it dissolves three 
fourths of the oily matter. As these matters^ are nearly in equal 
proportions in bile itself, it must be admitted that soda contri- 
butes to the complete solution of the oil 5 nevertheless acids affect 
It little, or not at all. 

From the above experiments, and their results, the author con- 
cluded bile to be a triple compound of a little soda and much 
oily and saccharine mattery that acids decomposed it only in 
part ; in other words, that it was capable of containing an excess 
of acid without having its portion of soda neutralizied. On- the 
calcination of bile that had been acidulated with sulphuric, mu- 

. Tiatic, and other acids, the soda was always found left in the 
«alx 5 it is, therefore, very probable that the saccharine matter, 
^in conjpnction with the oil, decomposed a certain quantity of 
marine salt, and destroyed the power of the acid. From a 
nuniber of experiments, made in ordei* to ascertain the propor- 
tions of the constituent parts of bile, the author concludes 800 
parts of the bile of an ox to contain, water, yoo parts ; oily 
^matter, 43 y substance peculiar to the bile, 41 5 animal sub- 
stance, 4 ; soda, 4 J marine ^It, 3,2 ; sulphate of soda, 0,8 j 
phosphate of soda, 2 j phosphate of lime, 1,2 5 oxyde of iron, 
0,5~799>7 J 3 loss. 

The author concludes his memoir with the following remarks : 
Bile forms an interesting subject for a number of other researches ; 

•' the varieties to *be found in the several species of animals, and 
wliich a multitude of circumstances, particularly a morbid affec- 
tion of the organ which' secretes . it, may modify ; tlie calculi 
which are there formed, and are of a peculiar nature ; the olea- 
ginous and animal substances ; and that particular matter, dil!^r- 
ing from all others hitherto known, will no doubt excite a lively 
interest, and form the subject of several other papers which the 
authcn: designs shortly to lay before the public. 

■ ^i""fl'w.'j ,r ','.r'fa!".. ■' ! agssaasasaggss 

Method of obtaining Colalt pure. . By M, Tromsdobf.-— G^A/en 5 

Chem, Jour, 

Zaffre is detonated in a red-hot crucible, with charcoal and 
nitre. The resulting mass is mixed with black flux, and fused. 
The metallic cobalt is again detonated as before. The acid and 
arsenic are separated by lixiviation. The residue is treated with 
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nitric acid, which dissolves the cobalt without attacking the 
iron. The solution is then evaporated, the residue re-dissolved 
in nitric acid, and the liquor filtered^ to separate the last ^ttions 
of oxyde of iron. 



^ 

On a Colour for tnarhzng the Ends of Cotton or Linen Cloths, ca^ 
pahle of resisting the Operations of Bleaching and Printing. By 
M. lAkXivvKKH's.'^Ann. de Ckim, No. ISB* 

The properties required in a good marking colour are, that k 
contain no substance soluble in alkalies, tliat its component parts 
do not turn white by oxygenation, and that they remain in- 
soluble in acids sufficiently strong for bleachilig and the prepara- 
tory operations of calico-printing. . 

Oil colours are theirefore improper fo? this purpose, because 
they yield to alkaline and saponaceous leys, and I'un in drying. 
Colours composed with, spirit varnish are equally faulty, both on 
Account of their too speedy evaporation and drying, and their 
easy conversion into soap. Copal is likewise unfit for marking, 
as it yields to boiling water. Varnish ma4e from it is, however, 
useful for defending metal vessels against the action of the air 
and acids. To make a good copal varnish, dissolve the gum, 
with the aid of heat and agitation,, in oil of turpentine. Dilute 
it for use with alcohoL Metallic vessels, after receiving two or 
three coatmgs of this varnish, . may be exposed to boiling water, 
Irithout injury .—By means of oil of turpentine, which evapo- 
rates and dries less speedily than akphol, . the author obtained a 
good black composition for marking cloths. It was made by disr 
solving slowly on the sand-bath, in oil of turpentine, one fourth 
of its weight of asphaltos, or bitumen of Judea, and afterwards 
mixing with it lamp-black, or any dark-coloured mineral in fine 
powder. 
' The following experiments were made on watery compounds. 

Exp, 1. Sulphate of manganese is dissolved in water, the so- 
lution thickened with gum-dragon, and coloured with lamp- 
black. The impression being made with this compound, the 
dloth is plunged into alkaline ley, whereupon the manganese 
precipitates in brown oxyde, and affords a mark not to be oblite- 
rated by bleaching, or by the printing processes. 
. Eusp. 2._ The acetate of manganese cannot be used witliout 
subjecting it to the saihe treatment ) and, as it is much more ex- 
pensive, i^ ought to be rejected. 

Eocp. 3. Sulphate of manganese in solution with acetate of 
iron, and treated as before, ftirnishes a brown mark. The only 
advantage of the acetic solution is, ,that it causes the marks to 
dry a little more speedily. • 

Exp, 4. In the process of disengaging oxygene g^ firom a 
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mixture of the black oxyde of manganese and sulphuric acid^ if 
care be takea not to cany the fire to ignition^ a blackish saUtie ' 
jesidue is left> whioh yields^ by washing, a dark grey oxyde, 
This.oxyde^ mixed widi water and gum^ affords^ by simple 
impression, fixed and indelible marks. 

Escp. 5, A mixture of the composition of Exp. 4, with a 
nitro-muriatic solution of tin, likewise affords an indelible 
colour, with the additional advantage of attracting, by Its oxycfe 
of tin, saturated with oxygene, the colouring parts of any dye^ 
and turning dark brown with madder. 

Exp. 6, From experiments with the precipitate of manganese 
and acetic solution of IroQ, it appeared that, in order to obtain 
from the niixture of th^se two metallic solutions an indelible 
marking colour, it was necessary to steep the marks for some 
minutes in an oxygenated muriatic alkaline ley, in oxAet to satu^ 
rate the oxyde of manganese with oxygene. 

The muriatic solution of tin discolours and dissolves instantly 
the d^kest oxydes of manganese and of iron. 

The operation of steeping the marked goods in an alkaline ley 
may "be performed without any perceptible loss of potash or of* 
soda, especially if the practice of rendering the alkalies caustic 
with quick lime be adopted. ' 
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Examination of different Processes for parting Nickel and Cobalts 
By M, BitcaoLZ. — /ifin. d^ Ckim. No. 164. 

M. Hermbstadt had proposed, for sepj^ating the oxyde of 
cobalt from the oxyde of nickel, a method which consisted in 
dissolving^ in ammoniac the nitrate or the sulphate of cobalt^ 
impregnated with nickel, and exposing the solution to a singlef 
evaporation. 

M. Bucholz tried this process, with some modifications of his 
own, and obtained tlie following results : 

J . The sulphates and nitrates of ammoniacal nickel, extracted 
froai the cobalt ore, always retain still cobalt in their comp6si«. 
tion 3 and it is impossible, according to the (modified) process oC 
Hermbstadt, to obtain the oxyde of nickel without admixture of 
cobalt. 

2. On partially decomposing the nitrate of ammoniaoal colfelt, 
by evaporation, an oxyde of nickel veiy rich in cobalt, and 
Qoutaining nitric acid, is obtained; and the oxyde of nick^: 
which is' found in this salt, not yet decomposed, contains a 
mtich smaller quantity of cobalt. 

Dr. Schnaubert ^ad indicated, in Tromsdorf s Journal o/ 
Pharmacy, a process for obtaining an oxyde of pure niclu^l> 
which consisted in dissolving the metal of nickel mixed withr 
cobalt, or its .oxyde- alreadj[ disengaged from ^- Other sttb« 
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stances, in nitric acid, precipitating it by carbonate of potash, and 
heating it to whiteness aftec the washing and desiccation. In 
this manner he always obtained (he says) a yellow oxyde. Upon 
which he afterwards boiled pretty strong sulphuric acid, which 
gave him a solution of liickel of a grass green colour j whilst the 
oxyde of cobalt presented itself as a residuum of a yellow colour. 
He prove^ the purity of the sulphate of nickel prepared- in this 
manner, by the property which ammoniac possesses of precipi- 
tating it of a light green, and, added in excess, of redissolving it 
with a fine dark^blue colour. 

M. Bucholz's experiments on this process proved : 
1 . That the oxyde of nickel, heated gently or violently, does, 
not assume the yellow colour ,• and that, if this colour has been 
observed by Dr. Schnaubert, it must have depended either upon a 
certain proportion of the elements which entered into the com- 
position of the oxyde, or perhaps upon the admixture of a small 
quantity of arsenic. 

' 2. That we cannot, by means of Dr. S.*s process, obtain an 
oxyde of nickel exempt from cobalt, as it do&s not even effect a 
parting of the two oxydes sufficiently complete to be sensiWe to 
the eye. 



Of the Carlcnate of Potash. By M, Steinacher. 
Ann, de Chim, No. l63. 

Carbonate of potash, well saturated so as to effloresce, can 
be formed only by causing to pass tlirough a cold alkalind scdution 
a quantity* of carbouic acid, sufficient to cause a spontaneous 
crystallization. 

All the methods hitherto recommended for this purpose are 
either insufficient or inconvenient j the following improifement on 
Pelletier's apparatus is therefore recommended. 

Put a kilogramme of powdered chalk into a bottle with two 
or three tubulatures, capable of containing 12 kilogrammes of 
watery upon this pour a mixture of Ij kilogramme of sulphuric 
acid with g kilogrammes of spring water. The gas is expelled, 
and a crust 6f sulphate is formed at the surface of the calcareous 
Carbonate. At the end of two hours add all the rest of the acid 
water at once, and stop the bottle immediately. Bubbfes of air 
will be rapidly disengaged, but their evolution will gradually abate 
and continue in moderation for 24 hours 5 the mixture must th^n>- 
be stirred with jm iron rod, and the gas will cont'mue to be de-^ 
v«loped for 24 hours longer with little interruption. 

The author concludes with the following observations : 

Pelletier was wrong in neglecting to use an intermediate bottI# 
half filled with water, which is necessary to separate the sulphuric 
acid which the gas always carries over. 

In the pboe of the tubes of an mch diam^ter^ which are too ' 
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Experiments on Gum AraUc, Gum Adracanth, and on Ceriie. 367 

difficult to be bent, we may substitute others of 8even or eight 
lines apertore^ which succeed equally well. 

The alkaline-solution made in the proportion of 2 libs, of alkali 
to 3 libs, of water, crystallizes too quick, and before the complete 
precipitation of the srlex. 

The proportions of alkali and water most favourable to a regular 
' crystallization, at the temperature of from 5 to 10 Reaum. are 
one part of distilled water, and half a part of purified potash. 






Experiments on Gufn Arabic and Gum Adracanth. By M, 
VAuauELiN.— ^WTi. de Chxm. No, l62. 

Rbd gum adracanth produced on combustion 3| hundredths of 
ashes, composed chiefly of carbonate of lime, a small quantity ,' 
of iron and phosphate of lime, with perhaps a very, minute por* 
tion of alkali. 

White gum adracanth lef^ 3 hundredths of ashes, containing the 
same principles as the former, with the addition of a little potash; 

Gum arable left three hundredths of ashes, composed of the 
same elements as the preceding, except that they shewed no sign 
of alkali, or of sulphur. 

Hence it appears, that the opacity of gum adracanth, And its 
difficult solution in water, are occasioned by another cause than a . 
lar^r proportioR of earthy matter. 

The lime in gum is united to an acid forming scAnble salt : 
this acid must be either the acetous or the malic, whkh are the 
most abundant in the vegetable kingdom ; but as tbe maCc forms 
insoluble compounds with lime, it is more probable that this 
earth in the vegetable juices is combined with the acetous* The 
potash in gums is also probably united to tlie same acid. Hpw* 
ever, in certain opake adracanth gums of difficult solution, and 
which yield much lime on incineration, this earth is probably 
combined with malic acid. 

From the above experiments it results, that the goms contain^ 
1 . a calcareous salt, most commonly acetate of lime \ 2. some- 
times a malateof lime with excess of acid $ 3. phosphate of lime 5 
4. some iron, probably also combinied ^ith phosphoric acid. 



Experiments on a Mineral /(yrmerlv called false Tungstein, now 
Cerite, in which a new Metal has heen dzscovered^-^CFroma 
Paper hf VAuavELiN in the Annates de Chimie, No. 16O, and 
another, by Mess, Hisinger and Bekzelius^ in the Journal de 
Chemie. No. 17. Vol. vi.) 

M. Klaphoth wrote to M. Vauquelin, that he had discovered 
in the tungstein of Bastnas a new earthy to which he gave the 
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name of ochroite, on account of the red colour which, it ^Mjuited 
by calcination. Mess. Hi^inger and Berzelius, hearing this> wrote 
to M* V, claiming the priority of discovery ; but at the same 
lime affirming, that what they had found was a new metal. They 
afterwards 8^3t M. V. specimei;is of the mineral^ which he ana* 
Jyzed. .The following are the results of his analysis : 

The pure cerite is semi*transparent^ with a slight rosy tinge : it 
-scratches glass, strikes fire with difficulty : its specific gravity is 
4^330 : its fracture compact and a little shilling : its powder is 
greyish, and becomes yello^^r by calcination; losing 12 per cent. 
(According to Mess. H. and B. it is opake, and sometimes, though 
rarely, yellowish -, it does pot scratch glass ; its fracture is un- 
equal and angular, and it loses 6 or 7 Pfi^ cent, ijx calcination.) 

Exp. I. Two hundred parts of the mineral heated three times 
pi^escessivdy with nitro-muriatic acid, gave much nitroua acid 
and oxymuriatic acid gas. The first and second solutions, diluted 
-wi^ water, were gold^cdioured, the third colourless. The two 
former, mi^ed together, deposited a white sediment. The resi* 
duum left by ^e nitro-muriatic acid was grey, with a slight reddish 
tinge, and weighed 62, consequently 138 parts were dissolved. 

Exp, '2. The solutions being evaporated to the consisteDce 
of syrup, to volatilize, the superfluous acid, remained clear 
to the end of the operation. Their residuum, diluted with wa« 
ter, gave a milky %uor, of a reddish tint and very astringent 
Prussiate of potash produced in it a greenish blue precipitate, 
which was changed into brown by a little an^nonia. All the 
liquor, into wiiich a small quantity of ammonia had been put to 
precipitate the iron^ alone, was poured into a* filter, but would 
cot pasi. It was tl^erefore heated and filtered, when it exhibited 
a gold colour and a sacct)at1ne taste. Prussiate of -potash and 
oxalate of ammonia threw down from it white precipitates. The 
matter left on the filter was of a r^d colour, like oxyde of iroi^ 
al^'the marmum* ^ ' 

The solution tlius deprifipd of the red matter was examined. 
Prussiate of potash gave with it a white, fiakey, gelatinous pre- 
cipitate ', is^sion of gatt^ a brown, fUkey sediment, not af- 
' fected by muriatic acid $ carbcoiate of |>otash, a copious white 
gelatinous precipitate *, caustic potash, the same ; oxalate of am-r 
monia, a similar one, insoluble in an excess of oxalic ap^ ; sul- 
phuric acid, a yellow crystalline precipitate soluble in water: 
muriate of tin whitened the solution, without forming any pre- 
cipitate. 

Ea4),3. The sblntion Y^as evaporatedj it became turbid^ and 
^orn^^4 an abi^uctant flesh-coloured dep»Qsit t "^tbif was treated 
with acidulous o;Kalate of potash, to (^solv^ the irog^ w:itJbout 
success; the addition of nitnc acid w^ equall)^ \insQipoe^^^ 
muriatic acid ga^ added to the preceding dissolved the pngcip^ate 
with '^^rv^s(;0iice and emission of Q2^;pai^a6c acid gas, A 



yhite crygt^Uoe eiihstance however remained>cqDst9tigg*of o^iy^e 
of cerium with psalic acid. The gre^t^r part of the excess of 
^cid in the scJution being saturated with ammonia^ oxalate of 
ammonia wa^ added till no more precipitate was form^. This 
precipitate had all the properties ox o:j^ate of cerium. Ammoiua 
threw down from the filtered liquor oxyde of iron. 

J^xp, 4. The matter precipitated from the solutipn of ce- 
rium by ammoniac in Exp.« 2, dissolved in muriatic acid with 
efiervescence and disengagement of oxymuriatic acid gas* Oxa- 
late of ammoniac precipitated from this sqlation oxyde of cerium> 
and the filtered liquor gave with ammoniac a red precipitate^ which - 
was oxyde of iron tolerably pure. 

Exp. 5. The liquor> freed from the greater part of the 
iron by ammoniac and heat^ which had notwithstanding a slight 
rosy tinge, was precipitated by Oxalate of ammoniac. Hie pre- 
cipitate> at the momept of its formation, l^ad the appearance of 
Qiuriate of silver, but soon became granulous, and was deposited 
in this form. The liquor passed through the filter colourless, and 
the rosy tinge which it had, remained in the>oxalate. 

Exp, 6. As the liquor from which the oxalate of ceriuiit 
was precipitated contained an excess of acid, i|: augh( be pre- 
sumed to hold in solution most of the oxalate pf linie formed 4t 
the same time with the oxalate of cerkup, if tbi£ {petal contained 
any lime, as this salt is soluble in nitric acid. Accoi:4u^ly> ij» 
1\<^T and the. water which had washed^ the pi«cipit«|9 Mng 
mixed and concentrated by evaporation, they yielded, c^d die 
addition of ammoniac, a snoiall quantity of oxalate Oif lim^ 

Exp. 7- However, as it was pos&ible th^t %ovo» oxalate 0^ 
lime might have been precipitated with the os^alate of ceriimt. 
a portion of' the red oxyde of cerium ^i&ing from the decoi^ 
position of the ox^ate by calcinati<^n w^ d^^ved 19 nmrtatic 
acid. A brisk efiervescence, immediately took placQj wttl|,JI <yt* 
engagernent of oxymuriatic gas, wlwk coi|i*o«ed tiU ^ whiifi 
yras dissolved, and difi^ed in QO I'espeCt irom'th^t j^j^mstii wHb 
oxyde ^f manganese. 

. iThe solution of cerium in muriatifC ^^L wac <dear> md hfsd 
only a light rosy tinge. To separate H ^Qni the lin^e, if it cqiir 
ta^ed any* anomoniac was added; whop the soiutioii# having 
>e^n diluted with but a smaQ qpiaqti^ of w»t€r> conqreted intb 
a ^emi-transparent gelatinous maaa^ so «olM t^al it ocv^ld not be 
ffcit out of the bottle till after it had tiecti^ ^iMdd wilb a gf^ttt 
ie^ of water. 

This matter,, beiqg washed. a«4 osykiiiied^ wa9 Y^ compacts 
.^d had a brilliant^: fj^^cture. 

The liquor tbu^ tjbsqqfl^^s^ fay mWimo, ^in^ <nil^^ w4i 
oxalate of aminoniac> gave a precipitate which yielded quiddiaiB 
|)y cakinatioa. 
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umxDonvic, it ir vhite and semi*transparent ; bat by agitation .in 
tise air and dryings it becomes yellowish and opake^ This does 
not proceed from the combination of the alkalies with the ce- 
rimn,3 for when it has been well washed, no traces of them can 
be discovered by the most carefiil analysis. 

Th« residunm left after the action of the adds was next exa- 
mined^ when it appeared that the purest ores of cetium froni 
Bi^as V:ontained : 

' 1'. Oxyde of cerium - 63 

2. Silex - . * 17^ 

3. Oxyde of iron - - 2 
4* Lime - - 3 to 4 
5. Water - . - i^ 



(Mess. H. and B. say, Silex 23 parts, carbonate of lime 5,5, 
•xyde of iron 22, -and oxyde of cerium, after calcination^ more 
than 50. The increase of weight they attribute to oxygene 
absorbed by the iron and the cerium.) 

M. Vauquelin analyzed also other specimens which ^ere 
mixed with green actinote and cupreous pyrites 5 but as nothing 
particnlar occurred in these analyses, it is unnecessary to enter 
intp them. 

Cerium, like several other metels, appears to be susceptible of 
two very distipct degrees of oxygenation; that which contains the 
least oxjTgene is white, and that which is saturated is fallow-red. 
Thoogh these two oxydes difier^considerably in many respects^ 
Awr quantities of oxygene are not veiy dissimilar, where they 
can very readily be comnrated into each other. 

The oxyde at the mtniinttmy exposed to the blow-pipe, soon 
becomes red, but does not melt, nor even agglutinate. Borax 
determines its fusion ; if we take only a small quantity of oxyde, 
it melts iato a transparent yeUow globule ; but if the borax is 
supersaturated with it, the globule becomes opake as it cools- 
Ob gently heating a transparent compound of borax and oxyde 
tf cerium, it becomes milky like a tin enamel. 

(According to Mess. H. and B. it becomes, when fused with 
borax, first blood*red, then, as the heat decreases, green, yel- 
lowish, and at last colourless. If kept in the middle of the 
llame, it continues as clear and colourless as glass; These phe- 
nomena are more evident, if a phosphoric salt be employed» 
If two colourless gl<^ules, one formed with borax, the other 
with a phosphoric salt, be fused together, a transparent com* 
poond is produced, whidb in cooling becomes opake and pearl- 
coloured.) 

The oxyde of oeriuni at the fnimmum, fwecipitated from a 
imritilic^Mdiition thai has boiled for ^ long timp, is ^ white as 
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ojcjde of tin I but it soon becomes yellowish in the open air> but 
iitvtT so red as by calcination, because it readily combines with 
carbonic acid^ which opposes its union with oxygene to the point 
of saturation, and because it always retains a portion of water^ 
which diminishes its colour. 

Caustic potash produces no action upon the oxyde of cerium 
at the maximum in the cold 3 but with the aid of heat it deprives 
it of its red colour, and renders it white. If we dry the mixture^ 
and urge it to fusion, it becomes red again. Alkalies appear to 
exert no other action upon it. 

Sulphuric acid dissolves the oxyde* at the incmmttm with great 
difficulty. Equal parts of it, and of sttlphuric acid diluted with 
four times its weight of water, combine readily w hen heated, ^ 
without the oxyde dissolving; and the whole mass assumes 9, 
crystalline form and a brilliant aspect. On adding fresh acid^ 
and heating the mixture a long time, a complete solution takeg 
place. This solution, evaporated by a gentle heat, crystallizes in 
very small needles, some of which are of an orange, others of a 
lemon colour. (The first of these Mess. H. and B. consider as 
sulphate of cerium at the Triaximum, the second as sulphate at the 
tmnimumj. If the solution be evaporated quickly, nothing but a 
yellow powder is obtained. The sulphate ipf cerium is soluble in 
water only by means of an excess of acid. Its taste is saccjiarin^j 
and acid. 

Sulphuric acid combines easily with the oxyde of cerium at 
the minimum, particularly when it is in the state of carbdnate. 
The solution is colourless, or at least has only a slight rosy -tinge; 
its taste is saccharine without any sensible acidity, and it readily 
affords white crystals. 

Nitric acid does not easily dissolve the red oxyde of cerium, 
unless assisted by heat. If the acid be superabundant, the solution 
yields white deliquescent crystals ; if the combination bejneutral,. 
}t does not crystallize, but yields a yellowish salt by desiccation* 
of which alcohol, at 30 degrees, dissolves half its weight. The 
nitrate of cerium is decomposed by heat^ and leaves a brick->, 
c<doured oxyde. 

The oxyde at the mimmum unites more easily with nitric acid; 
but this salt is not more easily crystallizable. Its tast^ is at first 
pungent, afterwards highly saccharine. 

Muriatic acid dissolves the red oxyde with effervescence, and a 
considerable disengagjtment of oxymuriatic acid gas. This solu- 
tion crystallizes in a confiised manner. The salt is deliquescent^ 
soluble in an equal weight of cold water^ and in three or four 
times its weight of alcohol. The flame of this solution acquirea 
no colour from the salt -, but, if agitated, white, red, and purplt 
points appear in it. (When this solution is concentrated, it 
Dums wim a yeUow sparkling flame, Mes^« H. and B.) 
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OtfttxxxidAc acid has no action upon the oxyde of cerium at. 
the masimum ; but it dissolves the oxyde at the minimum without 
yielding to it any of its oxygene* 

The oxyde of cerium unites easily with carbonic acid. The 
best method of forming this oompound is to decompose a solutipo^ 
of the nitrate or muriate of the white oxyd^ by saturated car<». 
bonate of potash, when a very white precipitate will be formed 
With effervescence, which is very light, and on diying assumes a 
shhdng silvery appearance. 

Sulphurated hydrogene does not combine with oxyde of ce^ 
liunl J but the hydrosulphurets may be employed for purifying 
cerium of any iron that it may contain ; for when thid is the 
ca^e, the first pbrtions of hydrosnlphuret will throw down from 
its solutions a greenish precipitate tiU no more iron remains. 

The oxyde of cerium at tlie minimum unites directly with tar- 
tarous acid, but it requires an excess of the acid to render the 
combination soluble. 

^ess. H. and B. have observed, as well as M. V. that, if the 
salts of cerium, decomposed by tartrite of potash, still contain 
tl^ces of iron, the iron remains dissolved in the liquor, partica- 
larly if a slight excess of tartrite be employed. They have, 
therefore, proposed this method as the best for freeing the cerium 
from iron. The process they recommend for obtaining pure oxyde . 
of cerium is, to dissolve hi nitro-muriatic acid any quantity of 
cerite, carefully selected and thoroughly calcined j to filter the 
solution^ neutralize it by caustic potash, and then precipitate by 
tartrite and potash. The precipitate well washed, and afterwards 
Cftldned, is pure oxyde of cerium. 

M. Vauquelin made several unsuccessful attempts to reduce 
this metal. However, having mixed tartrite of cerium with a very 
small quantity of oil and lamp-black, he put it into a crucible o€ 
charcoal bedded in sand within an earthen crucible, and heated it 
fbf an hour and a half in a forge furnace. A metalhc globule^ 
scarcely as laige as a pin's head, was now left in the poal 3 but no 
other trace of cerium could be discovered, although the sand wQ» 
examined with the utmost care. 

None of the simple acids acted on this globule, but it dis* 
solved, though with extreme difficulty, in the nitro-muriatic,- 
after being triturated. The solution was reddish, and exhibited' 
unequivocal signs of the presence of iron ; but it likewise gave 
evident marks of the existence of cerium, both by its saccharine 
taste, and by the white precipitates which tartrite of potash and. 
oxalate of anmioniac produced in it. The metallic globule wa»^ 
also mor6 brittle, harder, more lamellated in its fracture^ andr 
arbiter than pure cast iron. 

As, from these experiments, cerium appears to be volatile, aj 
ttmilar mixture, with the addition of borax, was heated in a por- 
«ehua retort, to the neck of which a porcelain tube was adapted. 
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Whether, however, from the insufficiency^ of the heat, or from 
the inetal being volatilized without adhering to the neck of the 
retort^ no trace of sublimate was found } but several very small 
metallic globules remained in the retort, adhering ta a black var- 
nbh formed by the borax. Some of these globules were found 
about the upper part of the vessel, to which they had apparently 
been sublimed by the force of the fire $ but all ^ these globules 
together would not have amounted to -^^ part of the cerium em-^ 
ployed. • 

M. Vauquelin concludes his memoir with the following general 
summary of the properties of cerium : 

1. It is susceptible of forming two species of oxydes, the one 
at the minimvim, white, uniting readily with all the acids, and 
forming white combinations with a slight rosy tinge : the other> 
reddish, dissolving with greater difficulty in the acids, giving 
coloured combinations, more acid and less crystallizable than those 
of the oxyde at the minimum, and produced by the oxymuriatic 
acid wjth the muriatic acid. 

. 2. These oxydes form wi|h the acids t^o kinds of salts oon^ 
sidered with regard to their solubility 5 soluble and saccharine ones 
with the nitric> muriatic, and acetic aoids ; insoluble and insipid 
ones with the phosphoric, acetic> tartarpus, prussic, and carbonic 
acids. / 

3. These oxydes communicate to vitrifiable mixtureSi and par** 
ticularly to borax, a yellow colour and opacity, if they ^e in a 
superabundant proportion. 

4. They are difficult of reduction by the ordinary means, and 
the metal seems to be volatile. 

.. 5. They do not unite with sulphur or with sulphurated hydro* 
gene, a property which they possess in common with some other 
newly discovered metals. . ^ 

6. -Cerium is a peculiar metal differing from all others hitherto 
known, and not an earth. ^ 

On Niccotanum, a liewly Mscov&red metallic Substance*, in many 
Respects resembling Nickel, By Dr, RiciiTEB. — Ann, de Chim» 
No. 162. 

Dr. Riqhter had long suspected that the cobajt ores of Saxdny 
contained, besides cobalt, arsenic, copper, nickel, and iron, some 
other metallic substance which resembled nickel in many of its 
properties $ because the nickel, after having been purified by ^» 
liquid process, and then reduced without the » addition of.-a com* 
bustible body, never formed a perfect metallic buttpa, but was 
always in tubercles. 

He took half a pound of oxyde of nickel, purified as well ai 
possible by the liquid process, llie operation l^, lasted upwards 
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of a Jt^Br, and yet liie oxyde iras not of a liyefy green ooloar. On 
attempting to reduce tius ozyde per se, he obtained oolj a small 
qtimtit J of pore rackid in a nia»« He then pulverized the ac- 
companying matter^ and separated the nkkel by the magnet and 
the nitric add. This matter, ea^iosed to reduction fer se, yielded 
no more n^ulus. 

He then mixed this matter with diarooal^ and exposed it to the 
heat of a porcelain furnace daring eigfateea hours. After having 
broken the crucible^ he found a well-fused metallic button. Thia 
metal was difierent from nickel* it had a grey ^teel coiour in- 
clining to red j it was rather hard« slightly malleabLe> attracuble 
by the magnet, but less so' than nickel. It had many properties 
common to nickel, but was entirely distinct from it in others* 
He therefore termed it niccoianum. t 

The specific gravity of cast.iucccdaflRBn is 8,55, and of ^oirgedi 
8,60. Nitric acid dissolves It more quiddy than nickel. 'Aas 
blackish green solution, evaporated to dryness, leaves a black 
residue. With muriatic acid it forms a gieen solution, which, 
evaporated to dryness, produces a reddish mass, tiiat turns green 
in motst air. Tne dark-coloured oxyde of nkkel is insokiUe i& 
nitric and in sulphuric acid ^ bOi when sugar or alcohol is addied^ 
the solution takes place with ease at the boiliiig point. The snl-> 
. phate of liiccolaniyn combined with water is blackish green, but 
becomes pale red when deprived of fhe water. If carbonate of 
potash be added to any of the above-mentioned adndons of nacco- 
lanum, it occasions a precipitate of blue carbonate of niccohnum. 
If the fdntion of niccolanum is decomposed by caustic potash, it 
gives a precipitate of a deep greenish bkie. If ammoniac is added 
in excess to its solutions, the liquor assumes a pomegnuiate led 
ooknar, and remains trans^iarent. 

Niccolanum resembles cobalt, 1. by its property of supersatufa- 
tmg itself with ooLygene at the expense of the nitric acid, and thua 
forming a body resembling the black oxyde of manganese with 
regard to its solubility in the acids : 2. by its property of not being 
reducible without the aid of a combustible body. It differs from 
cobalt, 1. by the bkckish green coloi:ff of its solutions, even whe^ 
entirely neutralized ; 2. by the colour oi its carbonate, which is 
of a blueish green ; 3. by the colour of its oxyde precipitated 
without carbonic acid, ^hich is a greenish blue. — ^Niccolanum 
leaembles nickel, 1. by its strong magnetic qwdttyj 2. hf its 
malleabiiity ; , 3. by the deep gre«i colour of its solutions ^ 4. by 
tbfi loss of this green colour when its neutral combinationa are 
ikepmed of water ; 5. by the colour of the acid solution with an 
exceks of ammoniac. Niccolanum differs from lackel, 1. by ia^ 
not being caspMkf of reduction without the. aid of a combualiblar. 
body i 2. by its being more easily attacked and oxydated by nitric 
acid; 3. by its manner of snpersatunttibg itself with oxygene at 
the expense of the nitric acid; 4. ,by the xfiddiah. cohmx of its 
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combinations with the acids when deprived of water; 5. by the 
blueish green colour of its carbonate^ and of }ts oxyde precipitated 
without carbonic acid* 



Analysis of the grey Bpidote of the Falais in Switzerland^-r^ 

By M. Lau«ibr.— Jbar. de Pkys, 

This mineral^ which Dela^etherie terms th^ite, and Haiiii 
ifAk^e, varies in its colour. Though this substance is generally 
>of% a green colour^ this variety is of an ash-grey. It Is found 
in the Valats. We had already die analysis of two varieties of 
thallilie. Descotels had analyzed that q£ D^uphiny^ and Vauqudin 
that of Arendal in Norway. Laugier has now analyzed that of 
the Valais. The three analyses give the foUo^ving results : 

The epidote of the Valais^ . as analyzed by Laugier^ contains : 
silex, 37 fi} alumine, 26^63 lime^ 20>0; oxydated iron> 13^0 ^ 
oxydated manganese^ 0^6 3 water, 1,85 loss, 1,0. Thatof Aren- 
dal, as analyzed byVauquelin: silex, 37.3 aluoiine, 21. 5 limoj 
15.', oxydated iron, 24. ; oxydated manganese, 1,5; loss, l>,5« 
The epidote of Dauphiny, analysed by Descotels: silex^ 37*3 
alumine, 27. 3 lime, 14. 3 pxydated iron, 17^. 3 oxydated manga* 
nese, 1,5 3 water and loss, 3,5. , , 

■ ■■■'. J.. , I.' I ... I" ' I ", ' ,' 1 ■ , ' !— rrw 8> 

Analysis of the Amphibole of the Cape of Cadiz, By M, Laugier. 

'■^Jour. de Phys. , 

This mineral is found among the volcanic products of the cape 
of Cadiz in Spain. Several mineralogists have called it black 
achorl. Those of Germany rank it among the numerous sub*. 
stances which they term hornblende : Haiiy calls it amphibole. 

It appears to have great similarity to the strahlsiein of the Grejv 
jnans, or the actinote. 

Lampadius has abalyzed a species of hornblende, from which he 
aaaerts that he has extracted a considerable quantity of carbone. 
Liaugier has found none in that of Cadiz r The following are the 
products wliich he obtained firom the latter: silex, 42 3 oxydated 
jaron, 22,693 magnesia, 10,903 lime, 9,80; alumine, 7>^5 oxyr 
dated manganese, 1,15 ; water and loss, 5,75. The analysis of 
4Jtie strahlstein gives : silex, 50 3 oxydated iron, 1 1 3 magnesia, 
19,25 3 lime, 9,75 3 alumine, 0,77 > oxydated manganese, O,50 3 
.chrome, 3. 3 potash, 0,503 water and loss, 5,25. 

Notwithstanding the differences which these results present^, 
Xangier draws the foUowing inference from them : " The result 
of this comparative analysis seems to establish such a similarity 
between the actinote and the amphibole, that It spears necessary 
to <x>nsider them as the same species of stone, as modem miaera«> 

iogy had aheady indicated*** 
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Analysis of the Ichthyophthalmite, By Messrs. Fourcroy and 

VAuauELiN.— /owr. de Phys, , 

Dab AND A^ a mineralogist of Brazil^ has given the name of 
ichthyophthalmite to a stone, the colours of which have a plav 
resembing that of the eyes of iishes. < 

It is white, transparent, with a small opaline eye. It divides 
into laminse, which possess a certain degree of de&ibiliQr. Its 
specific weight is 2370. It forms a jelly in the acids. Small 
masses of carbonate of lime and some grains of oxyde of iron are 
found attached to the laminsB of the ichthyophthalmite, or inter- 
posed between their interstices. 

: The analysis of this stone gives : silex, 51 \ lime, 28 j water, 
17} potash, 4, 



On ihe Preparation of sulphuric Ether. By Messrs, Henry and 

Yalle'e. — Ann, de Chim. 

For obtaining from a given quantity of alcohol the greatest 
possible quantity of ether, Messrs. Henry and Vallee found that 
ipdicated by all chemistft to bp the besf y namely, equal wdghts of 
alcohol and sulphuric acid. 

The white vapours which app«ir in the receivers, during the 
distillation of the ether, and which indicate that the operation 
ought to be stopped, are not formed, a^ has hitherto been believed, 
by sulphurous acid, but by oil and witer in a state of expansion, 
which always accompany this acid 3 so that the product, whatever 
f6are betaken in the distillation, contains not only sulphurous acid, 
but also oil, which colours it more or ^less ini proportion to its 
quantity. If, after having drawn off the first product, the distillation 
be continued, the white vapours augment, much water passes, 
pver into the receivers 3 this water is found covered by a liquid of 
a lemon colour and of a strong suffpcating smell j this is what is 
known by the name of etherated oil. This oil is nothing else than 
ether, more or less charged with sulphurous acid, and bituminous 
oil which has much resemblance to the petroleums. Its composi- 
tion was ascertained by an easy and accurate analysis. After having 
mixed with it an alcoholic solution of potash it was distilled, and 
more than ^ of very pure ether, marking 55^ by the aerometer, 
was obtained : there remained in the retort a sulphite of pptasti, 
and ati oil saporified by the caustic alkali ^hich was in excess. 
The alkali was saturated by sulphuric acid diluted with water, and 
at the top was soon seen to float an oil of a gold colour and unctuous 
to the touch 3 of a taste which at first seemed sweet, but afterw^rcis 
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became acrid and very permanent ; of a bituminous and' amber- 
like smell> little volatile in this state, not miscible "with water« 
soluble in alcohol and in ether, inflammable by concentrated nitric 
acid, susceptible of combining anew with caustic alkalies, and of 
again forming a soap. 

The presence of this oil having been fully proved in ether dis- 
tilled in the most careful manner, .Messrs. Henry and Valine 
conceive that most of the means incHcated fcH: rectifying it are in- 
sufficient. Caustic potash and soda merit the preference for recti-^ 
fying ether ; and in order to prevent their becoming carbonated, a 
solution of these alkalies in alcohol must >be employed : by thia 
means the disengagement of the carbonic acid gas is avoided, 
-which always carries along with it a large quantity of ether $ the 
sulphurous acid is neutralized at the same tinie that more fixity is 
given to the oil by saponifying it, ^nd by a single rectification a' 
very fine ether is obtained fi-ee from all that after-fiavour which 
proceeds merely fi'om the oil retained in it. 



New Method of preparing Cents in the large Way.^^Jour, de 

' Chim. No. 17, Vol. vi. 

Take any quantity of lead- ashes, and dissolve them with the 
aid of a mild heat, in a sufficient quantity of dilute nitnc acid. 
Filtrate the solution, and precipitate by chalk. The precipitate 
washed and dried, gives very j>ure and beautiful cerus. 



Galvanic Experiments, By M. Ritter. — Joun de C/dm, No. 17, 

Vol. vi. V 

, M. Hitter took a glass tube 6 inches long, and from | to | of 
an inch diameter, of which a third or fourth was filled with 
mercury, and the rest with water. A thick iron wire was passed 
into the tube at each end% the tube was placed in an inclined 
position, its upper wire was made ^ communicate with the 
positive pole, and its lower with the negative. After some hours 
the mercury was found covered with 03^yde of iron of a beautiful 
indigo-blue colour. 

Another interesting product - obtained by M. Ritter is, the 
superoxydated oxyde of, silver This qxyde is formed in any solu- 
tion of silver, at the end of the ,ppsiti^e gold wire of the pile : 
it has a perfect metallic lustre, conducts electricity and galvanism 
very well, and has the appearance of galene of iron. The super- 
oxydated pxyde of silver, reduced to pcrwder and thrown into^ 
common muriatic acid, produces, even cold, a strong effervescence 
with an abundant disengagement of oxymuriatic gas, and is at t}ie 
san^e ipstant converted into kfm cornea. 



978 CkemJeo^gnlmamc OttenmAm. 

The faiown tmyde of lead may be obtained in the same 
nor. It kas a ^ne metallic lostxe, cooducts efectrictty wtSl, 
nhades oxygeiiatied moriatic acid vapoon with llie muriatic acid, 
like the tuperoxydaied oxjde of silver, but not in socb large 
quantities. 

As sihrer maj be mpenaydatsd, so it 11U17 also be l^dra^e- 
sated by the pile. Hydrogenated silver is obtained by decom«- 
posii^ by the negative gold or silver wire of the pile, a sofaidoft 
•of Klver toffidently dilute for the hydrogene dis«igaged to be in 
larger quantity than is requisite for disoxydating the silver. The 
«sce88 of hydrogene combines with, the metal, end forms a oqib- 
ponnd, which is deposited in the form of a black incrustatkm, of 
a spongy body^ or a beautiful dendrites, and which is true hydros 
geoated silver. This substance was known to Priestley, who 
termed it dephlqgiaticared silver. M. Bucholz, who also obtained 
it, considered it to be silver imperfectly reduced. By the actioft 
of heat, however, the hydrogene may be disengaged from H, 
after which there is Jeft reduced silver. Copper and tin are like- 
wise susceptible of the same hydrogenatiou. 

J ■ "! ■ ■ ' ' ' 

ChemioO'gahank Observations. — Bv M. Osbsted. — Jawr^ 

de Chim. No. 17# Vol. vi. 

M. BiTTBR having fbrm^ly observed tteit the oonductkig 
wires of a pile, held in the flame c^ a candle^ became covered 
lirith figures of grease, which On the negative wire assumed the 
form of a vegetation, and upon the positive wire a diJflferent form 3 
M. Oersted wished to ascertain whether every galvanic oxydation 
were accompanied with a similar phenomenon, and for this purpose 
piade the following experiment. He placed the two poles of the 
pile, in communication with two sc^ions of aeetate of lead. 
f>n die positive side, the oxyde of lead was thrown down m 
B brown precipitate ; on the negative side it was reduced. The 
^yd^ assumed a form similar to the figures of grease at the poei- 
tive pole, and the reduced metal Ibnned a fine vegetation, l^e 
pxyde resembled in form the roots of pliants. 

M. Ritter had likewise ranaorked, in the couaie of his exped- 
rbents upon the commotion which mercury expertenoes from the 
discharge of the pile, that this metal became less liquad on the 
positive side^ and more liquid on the negative. This experiment 
M. Oersted repeated with the same result. He likewise per£Qrmed 
the experiment with an amalgam of lead, which was kept fused 
wider hot water. Ovt letting the water cool in coznmunicatiou 
with the poles of the pile, he cemarked that towards the positive 
nde the amalgam became BoUd aysre speedily than tpwards the 
fiegAtavepole. 'K- 
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AddmbUum ef the Sidphaie rf Potash, — J^ M. Obrsted.— - 

Jour, de Chim. No, 17> Vol. vi. 

M. Obhsted being engaged in a series of experiments upon the., 
insipid sulphurous acid at Winterly obt2^ned> with sulphurous 
acid prepared according to the process of Fourqroy and Vauquelin^ 
instead of a neutral sulphate^ an acidulous one, which reddened 
vegetable blues and effervesced with acids. Xhe neutral combi*. 
nations was hardly crystallizable. The sulphate of potash was 
not transformed into sulphate, but there was formed ^ triple salt ; 
composed of sulphuric acid, sulphvirous acid, and potash. This 
salt crystallizes in sextangular prisms 5 it is less soluble in water 
than the sulphite of potash, but more so than the sulphate of the . 
same alkali ; and when treated with a more powerful acid, it ex- 
bales an odour of sulphurous acid gas. 



Muriatic Salutidn ef Tin, in Part decomposed info crystallized 
metaliic Tm, B^ M. Bucholz. — Jour, de Chim, No. 17, Vcd. vi. 

With a vie^ to prepare the muriate of tin, M. B. heated 
7 lbs. of the finest English tin, with 15 lbs. of muriatic acid, 
of 1,120 sp. gravity. At the dose of the evesui^ tliere re- 
mained still fiom 2 to 2| lbs. of tin to be dissolve!!. On 'the 
followiag day, the matter wa» still warm^ and the liquor had the 
consistence of a syrup. He gently poured upon it a pound oi 
water, which swam above the solution. At the end of an hour, 
on examining this mixture, he was surprised to find that the 
undissolved tha, and particularly its projecting parts, were covered 
with points/ aeedks, laminsb, &c.. of crystallized metallic' tin, 
from I to ^ an inch in length. 

On repeating the same operation some time after, M« B. had 
the. satisfaction to see the same phenomenon reproduo^. He con- 
vinced himself by all possible trials that the tin which he had esn^ . 
ployed was perfectly pure. 



Report made ly Messrs. Boullay and Plancke, on a new Process 

JOT the Preparation of the Muriate of Barytes, and on the 

Means of depriving the (Sstilled Spirits prepared from Potatoes, 

Hops, &c. qf their disagreeable Odour. By M. Rbsat. — Ann, 

'4b Chim. Jflo. 163. 

^M. Resat had written a letter to M. Parmentier, contain- 
Wr, among other observations, a new process for preparing the 
muriate of barytes, and a method of dep;riving the spirit^ distilled 
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380 Process for the Preparaiim qf the Muriate of Barytes, tj^c. 

from potatoes^ hops^ and other substances^ of their disagreeable 
odour« by the addition of a small quantity of sulphuric acid^ 
and a new di^tiUation. This letter MI Parmentier communicated 
to the Society of Pharmacy at Paris, who commissioned Messrs. 
BouUay and Planche to repeat M. Re$at*s experiments^ and report 
to them upon them. 

Of the muriate of larytes.-^^The process which M. Resat 
mentions as having succeeded best with him in preparing this salt^ 
he describes by directing to take pulverized sulphate of barytes, 
4 parts} charcoal, likewise pulverized, one part; flowers of sulphur, 
-f- part. It requires, he says, less than half the time required by 
the known processes, and more than a twelfth part more of crys- 
tals are obtained from the £rst crystallization. He gives no de- 
tails respecting the mode of operating, the quantity of salt 
obtained by the processes already known, the duration of his 
process, &c. Messrs. Boullay and Planche thought it necessary 
therefore to repeat, for the sake of comparison, the process which 
has long been in use in the laboratories, that of M. Bouillon- 
Lagrange, and that of M. Resat. 

The quantities of muriate of barytes obtained by the three pro^ 
cesses, for each of^ which 16 ounces of sulphate of barytes were 
employed, were found to be as follows : 

1 . Old process - 4 ounces 6 drams. 

2. M. Bouillon-^Lagrange's 

process - 5 - '1 - 40 grains. 

3. M, Resat*s process 7 • - - 12 

The reporters sum up the result of their investigation on this 
subject in the following reflections. 

1 . The process of M. Resat has this advantage over the old 
one, that it furnishes a greater quantity of muriate of barytes 
which can be obtained pure after the first crystallization. 2. 
If it were possible to burn the large quantity of sulphurated hydro- 
gene gas which is disengaged during the operation, there is na 
doubt that the new process would obtain the exclusive preference. 
These reflections will more partioilariy interest pharmaceutical 
practitioners, who, under the constraint of local circumstances, 
cannot attempt operations of this kind, without incurring some 
danger to themselves, and exposing themselves to the reproaches 
of their neighbours, who are inconmioded by the offensive 
odours. Such will not hesitate to give the preference to the pro- 
cess of Bouillon-Lagrange which possesses the advantages of 
security to the operator, celerity of the operation, saving of foel, 
and the means of applying to an useful purpose a salt (muriate of 
lime) which almost sdways abounds in the laboratories. 
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On tne acetic Acid. 3S 

Of the Means of depriving distilled Spiiits of their disagreeable 
Odour, particularly those prepared from Potatoes and Hops. 

M, Res^t describes his process thus : '* Into 50 kilogramfnes 
of ill-tasted spirit I poured 5 hectogrammes of sulphuric dcid-; 
after having stirred them togetlier, 1 let them stand for twenty •» 
four hours, and tlien distilled. The spirit wa3 without any 
perceptible smell of ether ; the acid had oxydated the oil to 
•uch a degree as to render it fixed." 

With a view to repeat this process, Messrs. B. and P. endea- 
voured to procure a quantity of spirit distilled from potatoes and 
hops. Not being able to obtain 'any such, they took some bad 
brandy (eau de vie de marcs), which they treated according to 
M. ll.*s method. The liquor which they obtained in tliis mariner 
had. the following properties :' 1. Its smell and taste were much 
less disagreeable than previous to distillation y 2. Mixed with a 
third of its volume of pure water, the original odour appeared 
again in almost the same degree as before, though the bad taste 
was sensibly improved. 

Although they cannot admit with M. R. that the oily matter 
becomes fixed,, in consequence of its oxydation (which is more 
naturally explained by the precipitation of the carbone, through 
the aid of ^e sulphuric acid), they conceive that his process 
merits to be more generally known and studied with a view to 
its improvement. 



I 



/ 



On the acetic Add. By Messrs. Planchs and BouLAY.-^i^mi* 

de Chim, No. l6l . 

Results of Esoperiments, 

1 . The acetic acid obtained by the distillation of a mixture of 
sulphate of copper and acetate of lead, is always mixed with 
sulphurous acid, which, however, does not manifest itself till 
towards the end of the distillation. 

•2. It cannot.be completely deprived of this sulphurous acid by 
tlie recti^calion proposed by M. Dubuc (viz. letting it stand for 
twenty -four hours upon salt of tartar and porphyrized black 
oxyde of mnnganese, and subsequent slow diniUation). 

3. This acid, even when totally freed from sulphurous acid, 
has never "so lively and agreeable an odour as that which is* ob- 
tained from- the gryjrtals of acetate of copper. 

4. It will be pre^rable to dry the sulphate of copper before 
employing it. 

5. Those are mistaken who have asserted (hat no .catbonic. 
acid is obtained in this operation. 

tto. 3. — VOL. I. 3 a 
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tB% ifew vegetable Siibstanee.'^SulpJiate of Lead. 

6. This disengagement of carbonic acid no nriore proves the 
decarbonization of the acetous acid to beconie acetic> than thio 
sulphurous acid does . the supcroxygenation of the vinegar j but 
it affords, on the contrary, reason to believe that the difference 
between these two substances is foreign to their state of acidifi- 
jCation. 



JXscovery of anew vegetable Substance. By M. Rose.*— GfA&n> 

JwiT. 1804. 

A CONCENTRATED dccoctiou of the root of elecampane 
(inula heleniumj deposits^ after standing, a powder resembling 
starch, bijt differing from it in its principles and habitudes with 
other substances. It is insoluble in cold water. It dissolves 
very well in boiling water, but, on cooling, the greater part of 
the dissolved substance is deposited. A solution of gum arabic 
is thicker and more tenacious, and froths lightly, which that of 
the elecampane powder does not. Alcohol separates the ele- 
campane powder from its solution in water, but does not gum 
arabic. Thrown on burning coals, the powder melts, emits 
thick fumes, and leaves little residuum, wherein it differs both 
from starch and from gum. On red-hot iron it bums with a 
brisk light flame; and leaves a very trifling coaly residuum. 
Both starch and giim comport themselves othervinse, under like 
circumstances. By dry distillation, an empyfeumatic acid is 
produced from it, but ro empyreumatic oil. Nitric acid trans- 
forms the powder into malic and oxalic acid, and when added in 
excess, into acetic. Gum arabic, treated in the same manner* 
furnishes saccholactic acid, and starch fat. Hence this sub- 
stance appears to be of a nature intermediate between gum and 
starch, and probably exists in a great number of other sub* 
stances. 



On the Decomposition of the Sulphate of Lead by the muriatic 
Add, By M, Descotils. — Bulletin des Sciences, No, 96. 

If the sulphate of lead be treated with rather concentrated 
muriatic acid^ it will be entirely dissolved, provided we use a 
sufficient proportion of acid. On cooling, a large quantity 
of muriate of ' lead crystallizes : this may be obtained much 
more speedily by the addition of a small quantity of cold water. 
If we separate the supernatant Uquor from the crystallized salt, 
^e may obtain from the former a precipitate, by the muriate of 
barytes. The muriate of lead dissolves in the water, and may 
afterwards be almost entirely decomposed by the sulphuric aci^ 
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P&ndgatums (>f oxygenated nluriaticJcid.^^Ore ofMangmtese. 38$ 

which forms with it sulphate of lead. This fact merits the 
attention of chemists, and may be of importance to the analysn 
of mineral and metallic substances. If an alloy contained a 
small quantity of lead, and we were obliged, in order to 
dissolve the alloy, tb employ nitro-muriatic acid, the sulphuric 
acid might Very possibly give no indication of the presence of 
the lead, and a less might bk experienced, which we should not 
l^now to what cause to attribute* 



Qf the Use of Fumigaiions of oxygenated muriatic Add for dis* 
irifeciing the Air o/^ the Rooms in which Silk-wornls are kept^^^^ 
By M, ?AKOLETTi, -^Bulletin des Sciences, No,, 96. 

By employing fumigations of oxygenated muriatic acid, ac*^ 
cording to the method of M. Guyton, M. Paroletti caused a very 
destructive malady which prevailed among a number of silk* 
worms, to subside entirely within a few days. 



Notice respecting a highly -oxygenated Ore of Manganese, J^y 
J. C. Delamethe&ie. -—/o2^rn. de Physique. 

This ore is found io a marble quarry at Dyo, in the depart* 
ment of the Allier. Some specimens brought by M. Delame** 
therie to Paris, were analyzed by M. Godon-Saint-Menaim, with 
thh following result. 

The metallic parts, separated, as accurately as possible, firom 
extraneous substances, gave in the hundred parts : 

Silex - - - - 5 

Alumine • - * .4 

Caustic barytes, about - , - - 2 

Oxyde of manganese^ at the minimum - 30 

Oxyde of iron - - * 12 

53 
The deficiency, which can be attributed only to the carbonic 
«cid and the oxygene, indicates a large proportion of the latter : 
accordingly, when we treat this mineral by the muriatic acid, 
we obtain a great abundance of oxygenated muriatic acid, which 
proves this mineral to be an ore very rich in oxygene. 
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REVIEW OF SPECinCATlONS OF PATENTS, 

f UBLTSHED IM THE REPERTOEY OF ARTS, &C. IK THE MONTHS OF 
8EPTEMSER, OCTOBER^ NOVEMBER, AND DECEMBER, 1805. ' 

Mr. James SharplesV Patent for new-invented Comhinations and 
Arrav^f*vie7its of Imp/ements and mechanical Powers, and cer- 
tain Principles and Forms of Tahles useful for Surveying, Wc, 
Dated November 1804. 

Mr. Sharples's, inventions consist, first, of two or more 
wheels, pnllies, rings, rollers, chains, or cords, toothed or 
notched with different numbers, and fo arranged as to be capable 
of being impelled an equal number of teeth or notches at a time, 
80 that a successive variation or combination of their points witt 
t^e place, and the number of producing impulses may be ascer- 
tained. What distinguishes this part of the invention from aU 
others intended for ascertaining distances, and measuring ani- 
mal or mechanical motions, is, that the wheels, pullies, to. 
composing the instrument may be separated and inclosed in 
diiFerent compartments of the same box, or in separate boxes, 
or separate rooms, provided they are equally moved by the same 
power, a notch at a time ; or, when they are rings, rollers, &c. 
of diiFerent diameters, an equal portion of thei^ peripheries. 

The endless variety in which the combination-wheels may be 
put in motion, such as cords, chains, pinions, springs, levers, 
endless screws, pendulous and falling weights, &c. must be ob-, 
vious to every mechanic. We shall here mention some of th© 
contrivances described in Mt. Sharples's specification. 

Let a double spring, made weakest at its extremities, be put 
round two or three ratchet-wheels on the same arbor, fixed in a 
shallow box ; if the sides are pressed together by any meehanieal 
or animal agency/ one end of the spring. will push forward the. 
wheels, and the- hook of the otlier will approach it^ and, when 
the spring is set at liberty, it will, by returning into its situation, 
perform the same office, whilst the oppgsite^end will escape over 
a tooth hi each, so that eveiy impression on the spring will im- 
pel the wheels forward. Now, if a cord or wire, , fixed round 
the spring, whidh may be either confined in a perforated groove 
cut in the box, or in the sides of tlie spring, be alternately braced 
and relaxed^ by puUipg at the outer eud^ the required action will 
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V be performed : or, if the sides of the spring are any way pressed 
outwards, by its return inwards the same effect will take place > 
sp that by means of a string, wire, &c. motion may be com- ' 
municatdtd to the instrument from a considerable distance. If it 
be required to give it action on tlie inside of carriages, let there 
he a spiral -spring, box, and pulley, moveable upon an axis, at 
the end of another spring, which must be screwed to the pro- 
jecting part of the axletree bed, that covers the whole of the 
wheel within a quarter of an inch. Upon the hob screw a slip 
of wood or metal, or a strap, which, by coming in contact with 
the pulley, will give it a few turn^. at every revolution of the 
carriage- wireel, and wind up the spiral spring in the box. Then, 
as soon as the pulley has passed over the projection on the hob, 
the spiral spring will return again into its situation. Now, if a 
cord or wire is fixed to wind round the pulley, and be conveyed 
to tlie spring of the instrument within the carriage, it will put 
J it in motion by alternately bracing and relaxing it. Again, if the 
spring and pulley be fixed to a horse's neck, and a set of com-* 
bination-wheels are connected with the spring-box, the real dis- 
^ ' tance a horse, or other animal, moves, may be very nearly as- 
/ certained. Let the spring-box have a click attached to it, so that 
when any length of cord is drawn from it, the click shall move 
a wheel with any number of small teeth in it, which wheel shall 
/ have a pinion connected with the combinalion-'wheels of HOI, 

/ 100, and QQ ; every step the horse takes, a quantity of teeth will 

be driven forward in the first wheel proportionate to the length of 
the horse's pace, which will be all summed up in the combina* 
tion- wheels; and- lest any person should find a difficulty in ap-^ 
plying Mr. Sharples's rules for reckoniiig, he has contrived va- 
riation and combination tables ; for which, and a particular ac- 
count of their uses, we must refer to No. 40 of the secon,d serie» • 
of the Repertory of Arts and Manufacturer 5 for we confess w* 
do not comprehend the greater part of this specification. 



Jfr. Job Rider V Patent far certain Improvements in the Steam 

Engine, Dated March 1805. 

' - » 

The SB improvements consist, says the inventor,^ 1st, In lining 
the steam cylinder with a soft metal, of a sufficient thickness ta 
admit of finishing the anside of tlie cylinder of such metal, by 
draw-boring, or otherwise : 2dly, In applying a hollow piston** 
fod answering the purpose of an eduction-pipe : 3dly, In the order 
gf opening and shuttipg the valves : 4thly, In regulating the* speed 
of the engine by a pendulum. 

As to the first of these, Mr. Rider's object is, by applying lining. 
to steam-engine cylinders^ to obtain a more |>erfe<^ insidie than can 
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be made wfaeo cast-iroo only is used ^ he also recommends finUn 
:ng the inside by diaw-bbring, making each stroke lengthwise. 
Thus the piston is made to fit closer into the cylinderthan is com* 
monly done , so that little or no steam can esciqie past the piston, 
and of course less steam will be consumed in working the engine. 

Secondly, the piston-rod being made hollow, and acting thnx^fa 
a fituffing-box fixed upon the piece which slops the lower end ef 
the steam cjiioder, the piston in that cylinder b^g fixed to its 
upper end, and the lower end acting through a stuffing-box into 
a copdeoser : thus the piston-rod senres the purpose of an eductioo* 
pipe, having a valve to the upper end (above the piston in the 
steam cylinder) opened and shut occasionally in working the en* 
l^ne by the necessary apparatus connected to it. This contrirance 
of a hollow piston-rod to serve as an eduction-pipe, enaUes the 
engineer to obtain a direct motion and power for the purpose of 
pumping water^ without beam or lever, and renders the engine 
jnore simple. 

Tl/irdiy, the order of opening and shutting the valves (in nmn- 
ber, five) cannot be perspicuously explained without referenoe to 
a figure. It must suffice, tlierefore, to say, that upon compa* 
rison of this method with that in common use in other engines, 
it will appear that Mr. Rider* s promises a saving of steam. 

The fourth, and, in our opinion, the most impdrtant of these 
Improvements, consists in the r^ulation of the speed of the en- 
gine by the pendulum and weight. The nature of this contrivance 
may perhaps be understood from the following description. Upon 
a horizontal arbor, which we will call the mtdn arbor, are jdaced 
three wheels, a drum or barrel, and a not. One of these wheels, 
viz. the main wheel, is fitted by means of a socket upoti the 
main arbor, to turn upon that arbor, and has teeth both upon the 
exterior and interior perii^ery of its rim. Between this wheel 
and the barrel is a nut fixed to the arbor, its diameter t>eing one 
third of the interior diameter of the main wheel ; and this nut 
has teeth surrounding its convex surface. The moveable barrel 
turning upon the main arbor, has its diameter rather kss than 
the exterior diameter of the main wheel, and it carries a cord 
with a weight hanging at its end, acting like a dock-we^ht: 
besides this, tbe ends of the drum are pierced with two orificea 
each, at about the distance from the main arbor of half the ex* 
tenor radius of the main wheel ; these holes serving as bushes 
or pivot holes, in which an arbor turns, that carries a wheel 
whdae diameter and number of teeth are respectively equal to 
those of the nut : the latter wheel may be called the bar'- 
rel^num. By these means the barrel may he turned round 
Upon the main arbor, while the arbor itsdf is turned by the 
nut, the nut being acted upon by the barrel-pinion, at the 
same time that this pinion acts upcxi the interior teeth of 
the main wheel. Inmiediately above the main whed are the 
aode and pinion of a scapement wheel, oa which wheel a 
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pendulum acts by pallets, drc. nearly similar to those in Gra^ 
ham*s dead-beat. Near one end of the main arbor there is a 
ratchet-wheel, and wheel and click ; and near the other end m 
wheel, which is acted upon by an endless screw upon a horizontal 
shaft, worked by the general operation of the steam engine. Thi* 
arrangemeat serves to regulate the rate of the engine's motion $ 
for the turning of the worm-wheel by the general motion of 
the engine, causes the weight to be raised which hangs to the 
cord that folds upon the drum 5 and this weight is connected to 
one end of a lever, the other end of which is attached to the 
ralve No. I. in such a manner, that the degree of opening of 
that valve depends upon the altitude to which the weight is raised. 
The aperture oi this valve is formed like an inverted cone ; and 
while this valve shuts and opens twice in every stroke, the lever 
does not prevent such opening and shutting, but merely limits the 
extent of the opening, by the springing up of a rod connected with 
it. By this contrivance it happens, that when the weight is highest 
the- valve is least opened; and wh^i the weight- is lowest, the 
valve is most opened. Hence it is evident, that should the engine 
wind up the weight by turning the worm faster than the pen" 
dulum permits it to descend, by the turning of the barrel, the 
aperture of the valve will be contracted, and rnce versa. Littler 
power is lost by these means, and the speed of- the engine can bo 
accurately regulated by properly adjusting the length of the pen-^ 
dulum, and the numbers of teeth in the wheels and pinions. As ta 
die ratchet-wheel and dick, their sole use is to prevent the weight 
from drawing the line off the barrel when the worm-wheel )» 
thrown out of geer., 

Ohservatums. — Mr. Rider's contrivance for regulating the 
steam engine is worthy of admiration, for the beautii^ simplicitj^ 
and compactness of the clockwork 3 it presents abo the singuhnr 
and almost paradoxical phenomenon in mechanism, of a weight 
acting on machinery without descending, and in it a small force 
(that of a pendulum of the common size) is made to govern the 
vast power of the steam engine- in the most effectual manner, 
while all risk of the delicate mechanism annexed to it beings 
damaged, or disturbed, by its union with such a superior power, 
i» removed by the very contrivance that forms a part of the com* 
munication between them.. 

There can be little doubt that this invention will regulate a- 
steam engine to a much greater degree of exactness tlian the cen- 
trifugal apparatus^ now used for that purpose : and where this^ 
great exactness is an object, it certainly is preferable, though the^ 
cost might be somewhat more; but for the common uses to 
which steam engines are put, of pumping up water, or hauling, 
up weights, this great nicety would be no material advantage, the 
conunon fly-wheel having been found to answer sufficiently well 
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for equalizing their motion for tliese purposes ; \diich ftf-' 
wheel must be a constituent part of Mr. Rider's engine as 
well as of every other. It scorns rather doubtful^ that there 
is any advantage in making the weight of the regulator act on a 
valve^ which has been before destined to another use^ instead of 
an additional valve entirely appropriated to this purpose ; as in 
the first instance there must be some contrivance added to accom- 
modate the single valve to two different purposes^ which must be 
very simple indeed not to exceed the machinery of an additional 
valve in complication. 

The use of the extra valve proposed by Mr. Bider to prevent 
the waste of steam, though not the most striking part of his in- 
vention, is perhaps that which will be the most profitable, for it is 
the only one that produces a direct saving ; but what the degree* 
of this saving would be is hard to calculate, and could only be 
determined by observing how much less fuel an engine on this 
plan consumed, than one v.\th the usual number of valves^ in 
every other respect equal to it, and performing equal work : it 
does not seem probable^ however, that the difference would be 
much. 

It does not appear that Mr. Rider's invention of the hollow 
piston-rod, to act as an eduction -pipe, would have any good 
effect, ' that would at all compensate for the difficulty it would 
occasion iti applying the valves properly to* an engine so con- 
structed : though there can be no doubt, that the inversion of 
the main cylinder, to make the piston-rcni communicate directly 
with the pumps, or other machinery, so as to preclude the use- of 
the balance-beam, would be attended with considerable advan- 
tage, even more than Mr. Rider mentions ; but this he with 
great propriety states not to be his invention ; by which he shews 
a degree of candour no less praiseworthy, than the great inge* 
htiity and knowledge of mechanism displaced in the other parts 
of his invention is creditable to his professional skill. 

Mr, William Wilkinson *5 Patent fir improved Pantiles , fir 
covering Houses and other Buildings, Dated August 1805. 

These tiles are of two kinds, denominated upper and lower ^ 
from their relative situation when disposed into a covering. Each 
lower tile, is so formed, that the greater or receiving end may 
admit the less or dripping end of the next tile above it into its 
cavity, after the manner of troughs leading into each other. At 
the greater end of this tile a perforation is made, through which 
a clout-nail may pass into the lath that supports it. When two 
lower tiles are placed properly at the side of each other^an upper 
tile will receive their raised edges into ite cavity^ be supported b/ 
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the shoulders formed in them^ and cover the space between them 
closbly. 

Mr. Wilkinson has given drawings of the motdids in which the 
tiles are to be made, and observes^ that it is only with regard to 
the shape, not the size or the method of making the tiles : not* 
withstanding this, however, he states his process for manufac* 
tm'lng tiles to be as follows : The moolds consist of three parts ; 
i. e. the stock, the mould-board, and the frame. The stock 
being made ' fast on a table by a staple and wedge, the mould- 
boaid and frame are placed on it : the inould is then filled with' 
earthy and strack off in the usual manner y and a small quantity* 
of sand is thrown on the face of the tile. The tile-frame and- 
mould-board are next taken off the stock, and placed on a hand- 
board with the face of tlie tile downward: then, the tile and 
miHiId-board being forced out of the frame, the mould-bo^rd is 
tak^i off, and the tile laid on a floor, or placed on a stage (formedi 
of boards), similar to those used for the common pantile. When 
the tiles ' are sufHciently dri^, they are dressed on a horse or 
stool reseftibling the mould-aboard, proper allowance being made 
for the shrinkmg of the tiles. For the dressing, a slay or beater^ 
is used, flat on one side^ but a little hbllow Idnsthwise on the 
other : the flat side is used for the face of the tile, the hblloV side 
to beat up the edges. The tiles, after dressing, are paired face to 
a£:e, and checjuered 5 and ii\ this state they remain till they ar0^ 
Perfectly dry, and fit for the kiln. ' ^ * , . '- 

The specification contains likewise a description of a stock-' 
shave, cuttmg-knife, and other tools used by Mr. Wilkinson in 
lus process; but .these n^d, not be minutely described. here* > 
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JIfr, Thomas Ro^ntkeb*^ Patent for a" new^inv^ted Axletree 
und Box for Carriages » Dated April 1SQ5 ! 

hi this invention the thicker part of each conj^ urm of the 
axletree bas a moveable collar fitled to it, oiQcu)>ylng about one 
foiirtb of the length of the truncated cone : a box ts screwed 
and. fixed firmly to the collar, and extends nearly to the smaller 
end of the axletree^ about two thirds of tlie length of this box 
it does not touch the axletree> but l^ves a hoUow for the re*' 
ccpUon of the oil. A nut is screwed on the arm before the Co&e>. 
to keep the mobile . collar in its situation on the arm. At the 
larger end of the arm is a leather collar, to prevent the escape <cf 
die Qili and at the soiaUer end a eap is screw^ to the end of 
the box> to receive and preserve the oil, as in other boxes now 
in use. The proposed ddvantages in this constructbn, are safe^ 
in tmvelling, and less labour for the horses. Indeed there wiJUt 
\fe a diminution of friction ; but we conceive it will not exceed 
^ diminution jesultiog from many ojlier well-known con« 
^ivances. 

jio, 3.— Vox.. U 8 » ^ 
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Mr. William Kent'* Pateht f&r suck AdtSiions and Improve' 
' ments on a Sort of Candlestick fin common Use) as vHll prevent 
' accidental Tires in the Use of Candles. Bated July 1805« 

These ^* Additiom and ImproYements/* as the patentee chooiei. 
to sail tjbem, »e very aligiit alteratiotM of tbe guard auidlestidu. 
which have been k»dg used in chambers where perniDa bum a 
Itgjbt thr<)ugh the niglit. The caiidk^dck itseif i^ in ^e shape of. 
» conic fhistimi with its smaHer end downwards -, this is to cm^. 
ttun water j to prevent which from being dtished ovet as the can^^ 
dlesltick isv carried aboot* another conic frustum is joiodd to thm 
^xtmss^ having its less end upwards. A vertical wire on tto 
candlestick serves for a cjii^drical guard (made of either traiia«^ 
{Parent horn or glass), to sliide up and down } the caiMlle burning 
wsthto the gnard. The socket in which the candle itanda it 
dao conica]» incceastng downwards^ and lias a hole^ in Us hot- 
tooi> to admit water, &c. : the.advant^ otf which is, that when 
the -candle has burnt dbwn to .the socket > the ssaall remaining 
part iastantly £^ iito the irater^ and the li^t is extingulahcd. 
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JbTr. Thomas CuAVVtAn^s Patent. for fi/Milt for tearing, crush-^ 
, ing, and preparing Oak JBart, Jq ie ifsied li^ Tanners, Da^d 
July 1805, .. , ' r ' 

Thb mill described bf Mr. Chapman^ in his specifteation, is 
tp be worked by horses'; but the sgnJfiL^eaeral.CQntriyanqe.xnay 
be worked by either steam, wind, or water, according to the 
wishes of the proprietor^ and the '$ii;u^o& where the ma* 
chinery is to be erected. A large horizonts^ isice wheel gives 
motion to a horizontal tumbling shaft, which unites with the 
godgeon of a large ra^-barrel : fu^ otSi^* ^cylinders ai^e poiited 
lu>nzontally with t«specf to thlis rag4)atrel, one on each side; 
' one of ii^Q%» is a smaller t-^Ay^t^y, the other is a spike 
R>ner. A 'moderate-sized wheel at one end of. the l^rgei* rug- 
barrel has Its teeth to play into the leaves of a piiiic^ oii theerwl 
of the spike-foller, thu^ communicating mtJtion to that roller 
and to a' S^rge fiy- wheel, tnt^^g oa the ciame ^ii i two or 
iliree*other smaller i^rheds ait£ piiHon»-commuaic«li imiotioii 
iK>m. the^^atgef to the smaller bdH^I, atld^ in ^Udli tA^mitt^^6l» 
'Ae latter has^^ C(Hli3)der^l)r leds ^eldcity ihttk tite IbftiiBr; smft 
fXtms the^nt^ry ti'^y. A hdri%ct$l^ liollo^ fttm% ($dntlikifi «h# 
lisitti^s' and ^ik^-i^bllet', and thi hoiv&rh ^1^<^ tijfi^k^moi^^^ibta^ 
fjy n^an^^cf s^w8> so a^ to ^ ^e capable of adjd»ii»M hrA 
l^lat^ed at a suitable distance Mta' iSb/^ rag4»rmls, 16 act As-ft 
lin^ng^ptoe. Two screwt^ iirh6t»^hft«d» UMI » im fttid ^ 






this frame* serv0 to .place tbe ^mailer ng^barrel at a cowrensent 
di«taace from the larger. Thi^ large barisl has about 20 rows- 
of plates yith their i^eixtations tumttig dowonrafds^ while the 
iodentaiions of the smaller barrel projeiet iipwafds $ so that this 
latter barrel gatbets the bax^ and holds it fast, wb^ the larger 
ooe tears it to pieces : and the spike-roller on the other side of 
this larger bacrei keeps it cleau« A sloptng spout conveys the 
torn bark from the grinding->^late to an isicHnkig cyli&der>^ 
posited like the cyllndera in dufsssing-maobines for flour-milk ;. 
the wires of this cylinder are of two different khids with respect 
to fin^iess, the coarsest being lowenpost ; and beneath tt two bins 
are placed, the one to receive thfiiiiinei dost/ the other the eoa{ser 
or hand-dust from the cylinder^ next to these stands a basket to 
Deceive tlie torn bark as it passes through the cylinder^ 
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Observaiim,-*-^This is, altogether, a sim|de and ingenious piece 
of machinery $ and will su^^st hint;3 applicable to various other 
useful purposes* It furnishes a very natural and obvious method 
of grinding the bark to any degree of fineness the workman shall 
choose ; and on account of its simplicity^ may always be erects 
at a moderate expense (compared with inany other bark>*miUs), 
even after the patentee lias received an adequate remuneration for 
'his exclusive right. 

ft 

Sir George Wright's Patent for a Mdchine for cutting out of 
solid Stone, Woody or other Materials, Pillars or Tubes, either 
eyUndrical or conical, with great Savir^ of Labour and Materials. 
3ated March 1805. 

Thm end of the inrentjon which is the object of this patent is 
to form or cut stone« wood, or other materials, into cylindrical or 
eonicd tub^ or columns, or oth^ circular work, without the 
kbottr and expense of chipping or. hollowing $ and by these means 
to form pipes, cisterns, cantilivers, chimney-tops, an^es, Gothic* 
work, ovalsj inverted curvatures, &c. The invention consists 
principally in the iq;>plicatiMi of a saw, or instrument for a like 
purpose, to a frame tumtng on an axle passing through a bole pre- 
viously drilled in the stone or other substance to be sawed $ and 
tfyas working or cutting from a centre or in a tangent of any given 
^fcleorovaL 

Four drawings accompany the specificatton of this patent : the 
ikst of them eKhibits the boring apparatus. The frame of this is 
ecmstitoled chiei^ c( fonr veitical posts, connected firndy by 
miiwrA hbrieontal beams : near the lower part of this frame are 
^%ed two borisontal rollers, parallel to each other, and each turned 
bj a wio<^-b«ndie ; tound each of these is £c)lded psort of a cord, 
pMee from ^enee vertically to the top of the frame, wbera 
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eaeh tunls ov€j: a poUey into the horizotital diiec^on ; tbeymeet 
and pass over a third poUey in the mid-way between the other 
two, and thence descend and pass round a fourth pulley (this latter 
being a moveable one) directly below the third : from the block 
of this fourth pulley hanp a swivel, to which the borer is sus- 
pended in a vertical position, having liberty to take a rotatory mo- 
tion. It is obvious, that by turning the rollers at the bottom of 
the frame, this arr^gement will occasion the borer to be raised or 
lowered at pleasure t or, the apparatus may be so constructed that 
the weight of the borer and its append^es shall be just sufficient 
to overcome the friction of the rollers and pulleys, and the borer 
ma]( descend as it performs its.^ork. Part of the boring bar is 
made square, and runs through a vertical sl^, the inner part of 
which is made square to fit the bar (though not quite close), and 
the outer part cylindrical, with, a toothed wheel at its bottom. 
Two winch handles with % wheels are fixed at the c^posite extre- 
mities of a horizontal shaft, upon which is a toothed wheel that 
drives another wheel of about half the size of the former ; a third 
wheel on the sarneaxle as this latter, and of nearly the same size, 
drives the toothed wheel on the shaft of the boring bar, and thus 
conmiunicates the rotatory motion to the borer. The substance to 
be bored may be conveyed under the boring firame by a tnick> or 
any low carriage. 

The second figure shews the method of sawing a cylinder. 
Two strong, but portable, friEimes of iron or of wood, are consti- 
tuted each of four pieces, and may be so connected together by 
means of grooves and screws as to form a triangle and- a line from 
its vertical angle to any point in the base. Lay the block to b« 
sawn so that the perforation drilled through it «hall be nearly ho- 
rizontal, and put through this perforation an iron bar which shall 
just have room to slide freely to and fro, as occasion may require : 
at each end of this bar fix a corresponding angle of the base of the 
two triangular frames ; and let two other bars of equal length 
connect the two other cprrespoiiding angles of these triangles, in 
order to give firinness to the whole frame j lastly, let the two 
ends of the saw be screwed on the bases of their r^pective tri" 
angles, each at an equal distance from the axis of motion. This 
construction will, it is obvious^ enable the workmen tp place the 
saw at any proposed distarkce from the hole drilled throt^h the 
Qiiddle of the block, and then by giving the alternating motion 
to the saw-frames the cylinder may at length be cut from the 
block, as required. 

The third drawing exhibits the method by which arches of va- 
riable curvature may be sawn, from centres out of the block : this 
may easily be conceived without any niinute explanation ; in ^ct^ 
it differs but lictle from methods wliich have been long in use. 

The fourth diagram illustrates the method of sawing^ conic ffus- 
turns. In this c^P two circular frames of woo4 or iroB- are fix«d 



to those paraiMel ends of ^e block M4)tch are intei^ed to coincide 
with the bases of thefhistum^ circtilar slits being previously^ cut in 
these frames to equal in magnitude the circumferences od the tsm 
ends 6f the proposed irostum -,, the saw being worked in these slits 
er grom^es *wiU manifestly cut the conic smface from the block. 
H&ce, it is evident^ there is no occasion to drill a central orifice. 



OhservcUions.^^In this specification^ there is a conciseness veigiiig 
on obscurity. The object oi Sir Geor|ge*s invention is stat^ in 
the specification^ but there is scarcely a word that has a tendency 
to explain, the nature oflt. The marginal drawings, however, in 
some measure make up the deficiency ; and from t}iem, chiefiji^ 
we have deduced the preceding accoimt. Sir George's first and 
third contrivances, viz. for sawing cylinders and cones, are cer- 
tainly* very ingenious ; and tliey possess this peculiar advantage, 
that they serve for cutting concave as well as convex surfaces, and 
may therefore be conveniently used in forming hollow cylindej» 
and conic frustums, such that their substance shall be of equal 
thickness throughout. The plan of drilling a central perforatiou(*. 
has not, . as far as we know, been introduced into practice before, 
though the idea is sufficiently obvious 5 and it yp/\\\ probably excite 
^he surprise of practical men that it should have been so long over- 
looked. It is, undoubtedly, far more conmiodious tlian the m^« 

. thod (sometimes adopted formerly) of bending the axis of the saw* 
frame, placed -vertically, into a crank form, like that in the axis of 
Mudge*s escapement. In this method, the block to be sawi^was 
obliged to be elevated, so as to allow nearly half of the fi:ame«work 
to be beneath it| and the, processed' this elevation was always 
inconvenient and often, hazardous: but in Sir George^s method 
this inccHivenlence and danger (however ponderous the blocks may 
be) is obviated. 

. As to the contrivance for boring the central orifices, it.dtspUys 
far less ingenuity than the methods for sawing-: besides the unne" 
cessary complexness of the apparatus, the chips and dust arising 
from tlie boring being performed vertically will tend, very much 
to clpg and in^pede the work* Instead of having the proposed 
perforation driUed vertically, we conceive it would be accom- 
plished more conveniently and in much less time, if the block 
were posited, horizontally ; and the apparatus employed mig|it 
be something like the following :-— On a carriage having four low 
wheels, let two vertical pieces of wood or irpn (each having, a 
hole just large enough- to admit the borer, to play freely) be fixed 
two or three feet asiander, and so contrived that the pieces and 
faoles^to receive^ the borer may, by screws,. &c. be raised or low- 
ered at pleasure, while the boring is> prevented frpm sliding to 

^ and fro by shoulders upon its bar, which are larger than the holes 
in the vertical pieces, ai^d which press against those pieces as the 
iMirer revolves ; let a part of the bonng bar between the two ver« 



ttcii piocQi d9 fl^fuaBe^ Ma Z'gjKiOwCQ WtBtct wm a aquie noic is 
• milaUe«iie be placed f^ondiMpait of die Imr; tben the iota* 
iDij flOPtiQa nagr oe ghrea ta tbe bar l^ an eaOieu btfid which 
ib^ pail oier this giooRred vbed« and a wheel of imidi laifet 
<Saaieter in the »fiae ptaoe, the latter wheel beh^ turned l^ a 
wiadb handle in the uaod wajr. As ^be boring praoeeds^ the 
carriage with the borer may be brought nearer and nearer to the 
ikock, hf a lever (or levers) and weights, after the manner com- 
moolf practised in brining up the auger in die boripg of ordnan c e^ 



ftr, Ha^vKins'^ Pateni for an Invention appUcalle to musical 
Instruments, the PriTiciples of which are also designed to be op- 
plied to other Machinery. Dated November 1800. 

Tflt itnprovemtots which are claimed by this patentee^ mm 
aaanprised binder the following general heads : 

Ist. Metallic elastic strings are made by the tnming cf wire 
%to a sjMrad or serpentine form, or made with Knks, like a thain, 
,|e produce a deep soaad> and yet occupy a ^ace much shorter 
than nsoal. 

These spiral stinngs ar« also intended to be applied as banda; 
eiliier dn^e or two or more sewed aide by side, intoa {NOce of 
doth, kadier. Ice. for tnming lathes^ and aU other machinery 
where bands are used. They ai« also iatended to be fixed to 
•addb-stirmp straps, to render them dastic, and tbos hinder the) 
joHingof horses from a^^ecting the riders. , And a number of 
these combined together, are pn^^osed to be ^Ked to coachea 
and ether carriages wh^e springs are used. 

3ily. Gut or silk, or other strings^ are penderad witor*proof l» 
resist the action of the varying atmos^ere, by which strings are, 
atiitawise,fi'equentlypotout^tane. Iliase water-proof strings are 
to be applied to all musiod instruments where they can be «ued. 
. ddly. The ^ings of piancHfortes, and ^1 otlier £nger-*k^red 
asstrtm^ents, are to be fixed in nearly a vertical position ; thus ta 
Attke them in- a more elegant and convenient shape than any 
hesetc^re made. 

4th]y. One end of each atring of all stringed kistraments is tio 
be connected with a springs or a fuzee <or levers, to which a 
gyring is fixed, so that it £ati act with equai fopae on tihe string 
when it contracts or expands. 

5tfaly, Btiding frames ^ carriages are pn^osed, lor the pra> 
l^ose of tuning stringed instramenis, each 4ame being woil^ by 
'a scvew in a metallic irame, to ^idi a string Is attadbed 3 ao that 
se vend airings may be stretched at the same aime. 

^thly. Tl^re is to be attached to harps, and afi other >m6tvu« 
toeots to which it can be applied^ a ridler wmtod by <pedalsi 
hmng pitta' or oilier prajGCftioiis acting q^ tofera* f^&Mx^aaaf 



Vcnv JnvenHoh'eti^Ucaiie to iraMcUt Mtruments, t^c. i§$- 

pfciss on iny of" the strings; in order to rary the tones bfAcxten,^. 
i«g their vioratirtg part. *• 

7thl)r. To instruments from which the tones are pitwduced hf^ 
haitnmers, there is to be affixed a roller madte to turti very rapidly, 
having projecting parts to strike by levers ori the tail of the imm-^ 
mer, thus niaking the hammer to continue striking the strings sd^ 
long as the finger-key is kept down. Hiis is called the PinoUmi( 
stop. 

$thly. It is proposed to make all musical stringed I n st i - amea t^ 
wrtbout any box or hollow space tinder the soond-bdard. 

9^iy. It is proposed to draw a lengthened tone ^nra string 
6r bell, or other vibrating body, by the revohrtion pf a hoop or 
ring> on the inside of which hairs are stretched, in equal cnbrds 
•f the circle, forming a regular polygonit: elastic surfeee, 

lOthly. In all hammer instruments there are to be introduce^ 
between the hammers and soundine bodies^ by a pedal or other* 
wise (gradually, at the pleasure of the performer), pieces of lea«» 
tber or other i^ubstances, the parts of whkh are of di^fere^ dtt^ 
sity, thickness, or hardness, so as gradually to vary th« tone frotQ 
loud to soft, and vice versa, 

' lithiy. The ftsaae whkh cottlains the finger-keyji of (KatiOK 
fbrtes, orgao0, ft^. id td turn on pivots or axes, to sntit i^, so aal 
tff ^bfitrad tkk space oocispi^ by the mstrutnent yrtien not irii H9e^ 

'I3fhly. A piecfe of machineryy worked wHh a ped*l, id tob# 
littaehed to a stand on which a xkiusic-book is plsiced, to tarn over 
the leave» at pleasure While the handi^ are othen^se employed, 

''■'■■* 

0bsetveUi&n9.^^bere bbing much Qov^ty as weO a« iQgenuit]r 
in the se\'eral particulars of this specification, we haVe described 
them pretty much at lengths Spiral strmga tend greatly to diml'^ 
nifih the magnitude of the exterior fi-ame of a musical ioitrtiinent^ 
and the arranging them in a vertical position (diough thb contri"* 
Tance> we believe, wa& adopted some years before the taking ont 
of Mr. Hawkins's patent) adds much to the convenient dispositioit 
of the Instrument, particulariy in small rooms. ■ The process fbf 
^t^derlng the strings unsuscepliUe to the ch^mges In the aMoK 
^here is very advantageous; and we are enabled to assert, 
i^m persoiial knowledge, that strings whiish have |)een sttbjeetod 
to this process, do not for a long time tttdergo any p^<c^K:ibl0 
irariation itK tone, with regard to gravity and actiteness. Atiother 
contrivance, which we deem of real value, is tha( &r torning 
over the leaves : every musical amateur has often experienced the 
tmny vexatious interruptions, and aivfEwaid chasms in the har<p 
iDkmy, occasioned by the perfbrmer*s turning over the leaves falm^ 
lelf ; and will be happy to possess so Ingenious a method of gettfn(|^ 
fid of these iinnatural breaks in the execution of a f^vonrlte fiete: 

The applieatson of i^iral strings to stimips and ^arrifiges, IriMy 
tf^ eoneelve, be f podttotive of nomeroas advMrtageis ^ thou|^ tfid|f 
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tyill Dequire cansidentble care in ^ the manu^u^ory, as it 19 well 
known that spiral strings^ when siretcked nearly to their maximum, 
4re always in danger of breaking suddenly. The best way to 
cUard against tins inconvei^ience^ will be to make the sptings of 
far greater strength than, will ever be required in the particuUgr 
case for which tliey are about to be employed. The introduction 
, of spring bands to lathes, &c. will be very convenient and useful,. 
as, by reason of their elasticity, they will readily accommodate 
ibem^ves to diifereot grooves in the wheel and mandrell. This 
has hitherto been effected by various contrivances 3 the most ii^* 
genious of which is practised by a, very skilful mechanist, Mr. 
5;Iatmd&lay, of IVfergaret ^Street, Cavendish Square: this contri- 
yance we hope to explain in some future Number, when we pur- 
pose giving an account of the truly curious turning apparatus in- 
'VeMe^ by this gentleman. 



Messrs, Hobson and SylVestek'^ Patent for manufacturing 

* Zinc. Dated April 1805. 

The discQvoy upon which :thi3 method is grormded, is> that 
zinc (which has hitherto been considered aa possessing no mallea* 
bilijlgrjifis capable of being e^pteuded by haaunering, wire-drawiagt 
&c.3prpyij(iied it •be kc^t at a certain heat dmng those operdtions. 
T^ heat required jis between 2,10 and 300 Fahrenheit. The zine 
is cast into ingots of » conve^xient igare and magnitude, and the- 
best form for making of wire-is that oi a cylinder. These ingots 
or- pieces afethen. heated to the above-mentiofied temperature in 
an oven, or by any other method. For wire, the cast- cylinders 
are ex^tended. between . rolleiB,. till tiieir lengths have been in- 
creased to about four times 1 after which they may^ if not veiy 
thick, be drawn through the wire plates without farther heating. 
Plates of zinc may be made by working it from, the ingot between* 
rdiers, at the above temperature 5 and those plates may be. ham* 
mered up into culinary and othec vessels by the same treatment as 
is a{qplied to other metals, taking care, when the size or form c^ 
the vessels lequiies it, to heat the zinc at proper times during the 
operation. When pieces or plates of zinc are to be united toge- 
ther, it is done by means of a sQi<|er consisting of about two parts 
of tin and one of zinc ; or otherwise the conomon glazier's solder 
may be applied for the same purpose. 

. 0^ieri;a/to^.T--Theniany uses to which zinc has beeaapplied for 
ages in China (see our fost Number> p. 51) renders it almost ceiw 
tain that the above art has long been known there. The discovery, 
however, is not the less valiiabl^ on that account ; for as diere are 
abundant niines of zinc in the Mendip Hills and elsewhere in this 
cooatry, it is probable that the wroaght metal xasj bereaiier be 



y 



Patent for Jmprfiveinienis. in the Art of majnrtg^ Paper, 3QJ 

txported to China to advantage, where a ready markt;t will be 
found for it. Thus an important advantage will ^e obtained for 
the trade of this country, ' which is much in want of articles for 
the Chinese market. Moi^eoVer, as zinc is free ftom the poisonous 
qualities of lead, and may in all cases be substituted for that metal 
or for pewter, for holding alimentary substances, the disrov ry fe 
also very valuable on that account, and it is to be hoped thatit wiij 
hereafter totally supersede' Jead and its alloys for such purposes. 



Mr, Br amah's Patent for sundry Improvements in the Art ^ 

waking PaperJ" JDated April ISQ5. 

« ■ 

Theses improvements are directed to four distinct objects in 
the process of making paper. 1. To perform the office of moulder 
of the sheets by machinery." 2. To a contrivance for miking 
paper in '' endless'* sheets. 3. To obviate the necessity of em- 
ploying many presses for dry work. 4. To render the raising 
and taking down the ponderous frames on which tlie paper is 
hung in the drying-house unnecessary. •" 

From the attainment of the first object it results that the mould- 
,ing of the sheets may be conducted by persons not possessing the 
usual skill of those employed in the paper manufactoiy ^ and by 
such application of machinery, sheets of much larger than usual 
dimensions, can^ easily be made pretty uniform in their weight 
and thickness. To accomplish this, the dimensions of the vat', 
ca^ed the regulating reservoir, in which the stuff for moulding ^ *• 
usually put, are to be in length and width, exactly the same a^ 
thpse of the proposed sheet, and about .20 inches deep j tliis vat 
contains a frame or rim of wood, which is made to slide up 
and down at pleasure, and in such manner that the frame may 
be raised or 4j?pressed by a handle or winch applied externally. 
' The paper mguld is also carefully fitted on all sides to the interior 
of the reservoir, and is rested upon the sliding rim so as to be 
lifted up or lowered, still retaining an horizontal position A^^heji . 
. the frame is moved down or up for that purpose -, the mould aiid„ 
irame moving always uniformly together. On tlie side or end of 
this reservoir near the bottoni, is cut a tolerably large aperture, 
through which the water that filled the reserv'oir can quickly dis- 
charge itself. This aperture communicates with a hollow trimk j 
and there is another cistern, viz. the feeder or stuff-cistern, which 
has an agitator to prevent the unequal mixing of the pulp and 
water : but ihe raihuter details of the various parts cannot well 
be given here. 

When the whple is ready jfor action the regulating reservoir ,Js 
filled with water' till it discharges at the moutii of the extenial 
trunk 3 and theil the mould, being at its lowest station, has the 
wire surface imipevsed more, than «^ quarter of an inch below the 
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sar&ce of the water 3 and the valve or lid which covers the mouth 
of the trunk being then shut> prevents the escape of the water 
firom the interior of the reservoir.' While theNn£achine is in this ^ 
situation^ the sluice which opens the communication bet^^een the 
feeder above the mould is lifted up, and admits the stuff from ^ 
feeding cistern to dow upon the surface of the mould to anj 
limited gauge allowed for the sheet c when this quantity ,has 
flowed^ the sluice is quickly shut y and then, by the motion of the 
apparatus^ which lifts and lowers the frame and mould* it is 
raised with more or tess slowness, as experience may suggest^ up 
to its greatest altitude. By opening the valve of the waste trunk 
at the instant the mould begins to rise, all the virater is imme^ 
diately discharged from above the mould by passing through the 
wire into the lowet part, and is carried olBF to the former level of 
the waste^ being thus prepared for the depression of another 
mould: for, .the loaded, one, when raised to its highest station^ is 
made to push away on slides to meet the coucher*s hand, who at 
the sajne time furnishes the alternate mould ; an^ when the mould 

' is again depressed, the waste valve being shut> the machine is 
fitted for a second charge } and thus the process is continued with 
•ease and certainty* 

By the second improvement, paper is made in sheets of any 
length and width whatever, by a circulating process performed 
with § wheel or circular frame, composed of rings of thin wood 

' or metal, of three feet or more in diameter, and of a width suit- 
able to the size of paper intended to be ma4e. This wheel is 
mounted on a horizontal axis, and has a shield on each side the 
upper extremity of its periphery, made to fit the edges of the 
extreme rings, in a segment form nearly water-tigl^t, so as to pre* 
vent the lateral discharge of fluid passing over the wheel. These 
rings are kept at their stationary distance by transverse thin bars 
or ribs similar to those used to strengthen a common paper mould ; 
and when this is done, all the face of this wheel is covered or 
worked with wire so as to form a complete circular mould. This 
mould or wheel being placed so as to be capable of beihg turned 

* by hand or otherwise, a feeding cistern, prepared with stuff (as. 
before), is stationed above the wheel 5 and by meai^ of a sluice or 
regulator, this stuff may be let upon the wheel in any required 
quantity, as that wheel is turning on its axis. Thus, while the 
water is uniformly carried off by falling through the wire, the 
pulp is left upon the wheel, as in the instance of the common 
mould, and a constant and endless process may be kept up to any 
extent. This Mr. Bramah calls an universal revoivitig paper 
mould, in addition to which he fixes a little aboye or below the 
horizontal plane passing through the centre of the wheel, and op- 
posite to the feeding point, a roller covered with felt y such roller 
being fixed in contact with the wheel by means of two springs 
^aapon the axis of the former, which regulates and renders uiiiform 
3 
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an4 gentle the contact of their peripheries as thev are turning 
each other^s round,-— for it signifies not to which of the axes the 
naover is applied. This Is called the couching roller, since it 
takes the paper from the mould as they mutually turn. Two 
other rollers are also cover^ with felt, or woollen cloth, and 
placed in finiier contact with each, other, and between them the 
iheet is conducted from the couching roller. These are called , 
•queezing rollers ; and after the paper has passed through them; 
it may be passed successively between others, and thus made as 
dry as possible. The paper is then to be conducted over heated 
plates, charcoal, or other fires, or passed between the rollers of 
Iieated calenders} so that when it leaves the machine it may be 
fit for use. 

By the third improveiti^nt the necessity of employing many 
presses for the dry work is obviated. Mr. Bramah constructs a' 
press on what he calls his ^' patent hydro- mechanical principle," 
of sufficient power, capacity, and strength, to receive the largest 
sheets proposed to be made ; and also competent to withstand the 
greatest exertion the preparation of each class of paper may, re- , 
quire from the press. This; press is to be stationed about the 
mr4dle of the room where tlie dry-press work in a paper-mill is 
carried on \ and a rail-road of wood or metal, similar to the rail- . 
roads used in larger works,, is extended in a straight line to some 
distance on each side of the press 3 so that, by means of this^ 
carriages 6r planks, moving on small wheels or pasters, may be 
wheeled into the press on one side, and pressed through it, to the 
opposite, when the process of pressing is completed. Instead of 
more presses, Mr. Bramah proposes to use a considerable number 
of another kind of apparatus called retainers, which consist of a 
top and bottom bed of wood or metal, of sufficient strength to 
resist the re-action of the paper when the press is slackened from 
its severest squeeze, and to retain it in its most compressed stfite 
for any required length of time, after the grasp of thepress ha$ 
been finally withdrawn : in these retainers vertical bars are fixed 
at the corners of th6 lower bed, slide through slits in the upper 
one, and have each several holes to receive wedges or keys 5 by 
• which the upper bed of the retainer 4s made to preserve the stati^ 
into which it has been pressed notwithstanding any efforts of the 
paper and felts to expand to the space they originally occupied. 
The process of moving these retainers under the press, fixing 
the upper bed, and then removing the retainer, by means of the 
rail-road, .ma}'- be easily understood without dwelling upon parti- 
cidars. It may just be observed, however, that the head of the 
press is made so much narrower as to admit the four bars which 
compose the sides or jambs of each retainer to pass it on each 
•ide during the upward motion of the press (for it must be recol- 
lected that in Mr! Brajnah's press the lower part is compelled to 
jRQve upward) as the paper Ia compressed ; or, in some cases, four 
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boles are made through the faead^ or upper bed of the press 
itself. 

. By the fourth improvement, which saves the manual labour of 
raising up and talking down the cumbersome frames on which the 
paj^er is hung, much facility is given to the process of hanging and 
re-lianging the sheets exposed to be dried. The contrivance con- 
sists simjiiv in having a proper number of frames something simi- 
lar to laundress's clotites-hoi-ses, stationed at suitable distances 
from e.'jch other by means of upright posts, with grooves fitted to 
the frames, so Jut each may be sHdden vertically up and down by 
means of lines and pullies attached to each, just like sash-win- 
dows double hung ; so that while one of the frames is slidden up 
to touch die ceiling of the building with its upper edge, the one 
connected with it may be depressed till its lower edge, or the 
paper which hang5 upon it, may come nearly in contact with the 
floor. Tlius the paper may easily be hung on the frames while 
tliey are down within rench, and then they may be elevated to 
any convenient altitude for drying. 



Observations. — ^The well-known and established ingenuity of 
Mr. Bramah, as a mechanical inventor, will always ensure a 
candid and respectful attention to whatever improvements he may 
suggest : and in the case of the present specification some mate- 
rial advantage will doubtless result from the adoption of his ^ 
proposed contrivances. Of these, that described under the se- , 
cond head will be found of much utility in the manufacture of 
paper for large maps and for the hanging of rooms : but we appre- 
hend that in actual practice some difficulties will arise (which may 
not yet have occurred to the mind of the inventor), from, the effect 
of contrary forces during the motion of the wheel: with to« 
rapid a motion the ceutrifu^^al force would cause the particles 
Upon the wheel to be scattered, which are to constitute the paper j 
while with too slow a motion the effect of the gravitating force 
would cause several of them to fall off. Perhaps, howe%'er, Mr. B. 
may advert to these points when he speaks of the '^ speed which 
nothing but practice and attention to necessary ciifcumstances can 
determine.'* 

It ought also to be remarked that Mr. B.'s method of drying 
by '' heated plates, charcoal fires, &c." cannot be universally ap* 
plicable ; in many kinds of paper where the beauty consists in 
•oftening the grain without destroying it, this niethod could not, 
we believe, be adopted at all. Under the action of tlie press in 
the common way, first with the felts, and then without them, thft 
Perfecting of tlie grain of the paper still proceeds j and the 
business of the exd flange, as the workmen term it, completes thja 
process : but in all this some days are generally employed^ and 
we fancy the nature of the paper would undergo a great and 
iepreciating change, if the sheets were attempted to bo 
brought to the same state of dryness, in a few hours or mina^s. 
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Mr. Bramah is aot very accurate in the enunciation of hig 
particulars : thus he uses the paradoxical term •' endless sheets of 
any length or width whatever,** when it is obyious he.onljr 
rtieans that, while the breadth is limited by that vt the tetdlviAg' 
wheel, its leagth may be continued o^^ libitum by his process. 
This may be considered by some, as a mere cavilling at wocd$ ; 
but it should be recollected that speci^ations pf patent*]%hte 
are legal instruments, and that, in many cases, iatrii^attt dilute*' 
may result from any deficiency in perspicuity in drawing th^n»^ 
up. A gentleman may possess much raent in th« condtructUMt: 
and improvement of machinery, without having ev^ dii'ected 
his attention to grammatical accuracy and the genuine impqft of 
words i and on this account it is with as great propriety that the 
drawing of specifications should form a separate employment t» 
be conducted with skill and judgment, as that any species of con- 
veyancing for the transfer of property should' be exclusively per-* 
formed by gentlemen of th<^ law. 

We do not wish to subtract an atom from Mr." B.'s ingenuity 
as a niechanic, bdt it would-be unjust -v^ete w^ to saffer the a^^. 
sumption of a principle long known as his own, without ani- 
madversion. This gentleman still continues to speak of the ^ 
press on his *' patent hydro-mechanical principle.*' His hydro- 
fnechanical principle ! He might as well assume to himself the 
discovery that watet is a fiuid ; for the principle has been known 
almost as long as the qtaqtui veriUm pressure of fluids. WJiert 
Dr. WalHs raised 64 pounds upon a bladder by blowing into it 
with a pipe, he had recourse to the same principle. — ^When Otto 
Guericke of Magdeburgh (the inventor of the air-pump) rnad^ 
a child not only balance, but overcome the pull exerted by thi 
emperor^s six coach-Jiorses, by merely sucking the air from be- 
.heath a piston, the feat was performed by means of the sa)ii6 
principle : and when any philosophical lecturer thrusts up a set of 
ponderous weights, by pouring water into the tube of hydrostatic 
bellows, he still accomplishes it by the same principle, 6teti by 
Mr. Braraah's " patent hydro-mechanical principle." iSo that 
although this gentleman is certainly deserving of much praise, 
for introducing to public notice a compendious machinfe of im-r 
mense power, susceptible of great strength, and free from most 
inconveniences of teeth, pinions, and racks ,• yet we hope \M 
will in fiiture rest satisfied with comtnendation thus llthited, 
with respect to his press, and not injure his character by assumltig 
to himself the discpvery of a principle which has be^li knovt'h W 
philosophers for centuries, > 
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Mr. Babtlbt*^ PeUeni for a Method of r^ning Sugars, Dated' 

July 1805. 

Thb method is this : Charge the sugar-pans with the usual 
quantity of lime-water 5 and for each ton weight of sng^ to be 
refined, allow at the rate of ten gallons of skimmed milk, more 
«r less, according to the qtia^ty of the sugar. Mix five gallons of 
inch milk with the lime-water, then skip the sugar, and after the 
iDgar is skipped, let it remain in the pans till the next morning, 
when the whole, so mixed, is to be stirred together 5 and after 
taking off the first scum of the sugar, add more skirnmed milk, 
and continue to repeat the same, after each scum, of the sugar^ 
tiH the liquor is perfectly cleared. 



Mr. Barnett*5 Patent for regulating the Introduction, of Avr into 
Fessels, to prevent the JJqutds contained in them from becoming 
flai 0?' dead. Dated November 1004. 

Thb inyentioii consists of a tube, resembling in shape, la the 
upper part, an inverted syphon> into which is to be inserted such 
a quantity of quicksilver, or other fluid, as will fill Up its dia- 
meter at the cfurve, or circular bottom of the instrument J the 
long leg or branch of which is to be inserted into the vent-hole 
or aperture in the upper part of the vessel, which aperture should 
be so closed as to prevent any air from passing into or out of the 
vessel, excepting through the tube. The consequence will be, 
that by every alteration, either in the quantity or state of the fluid 
within the vessel, the fluid in the tube will be operated upon, and 
will vibrate or be forced towards the enlarged part of either of 
the branches of the part of the tube here denominated an in- 
verted syphon, so as to permit a sufficient quantity of air to in- 
troduce itself into the vessel, or to emit itself therefrom as oc- 
casion may require j immediately after which the quicksilver or 
fluid will resume its situation, operating as a perpetual stopper, 
▼alve, or regulator. By this means the liquor will be prevented 
firom becoming flat, notwithstanding a diminution of its quantity, 
and the vessel will also be prevented from bursting during iisi 
fermentation. ' , 
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Mr. L.ucAs'5 Patent for separating the Impttrities from crude W 
cast Iron without fusing it, and of rendering the same malleable,. 
Dated May 1804. 

The pig, or cast iron, being first made or cast into such form 
as may be most convenient for the purposes to which it is ta b# 
applied, is .to be put int<f a steel converting or other proper fur- 
nace, with a suitable quantity of iron ore, metallic o:!L7de$, limes> 
or their combination^, previously pulverized 5 or with any other 
«ubstan6e capable of taking up the carbon of the crude iron, j^ 
degree of heat is then to be applied sufficient to effect an union 
of th$ carbon of the cast iron with the substance used, and c<m- 
tinued as long as shall be /lecessary to make the iron either par- 
tially or perfectly malleable, according to the uses for which it is 
intended. The proportion of the several substances made use of; 
and the degree and duration of 4:he heat to be applied, must dq^ 
]>end not only on the nature of those, substances, but also on the 
nature and quality of the pig, or cast iron 5 a knowledge of which 
. can be obtained only by experience. Articles manufactured of 
cast iron may be improved by the same methods ; only, when the 
articles are small, a less proportion of the substances for producing 
malleability will be required, and a less degree and continuation 
of heat.. 



Hr» Wedowood'^ Patent for a Composition for making GlasSm 

Dated October 1797. 

The composition consists of alkaline salt-pieces, or parts of 
>china, or earthenware pitchers, or pieces of baked clay, old 
plaster moulds, or calcareous earths, borax, siliceous earths, and 
terra ponderosa. The. alkaline salts and borax are used either ia 
powder or in solution, though the solution is preferred. When, 
the alkaline salts are used in solution, a solution of alkaline salts 
is made in water, and into this are thrown pieces of china, 
earthenware* or baked clay, previously heated to redness ; and 
to these are added plaster-moulds, or calcareous earth, first 
slacking them in a solution of borax in water, when borax is 
used in solution ^ also siliceous earths and terra ponderosa are 
added. These articles are all ground together and heated over 
a slow fire. When the alkaline salts and borax are applied in 
powder, they are used in the same manner as in glass- making. 
When the articles have been ground and dried, the whole is put 
isto a melting-pot> and fused, with a strong heat; and when ia 
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perfect fusion it is poured into cold water. The proportions of 
the dif^rent articles depend^ in a great measure^ upon the quality 
of the articles^ and the degree of hardness required in the glass. 






Mr. Maxsland*^ Patent for certain Impiovemeuts in dung 

Cbtton Yarn. Dated July 1805. 

Tee invention consists in the extraction of the air frcHn a vessel 
'containing tlie cotton yarn which is to be sized, and consequently 
^rpm the cotton yarn itself, and applying the size to the yarn 
"^irfcile the air is so extracted. The more completely the air is 
extracted, the more perfect the opekation will be. 

For this purpose the yam is put into a vessel, or receiver, made 
perfectly air-tight : then, by means of an air-pimip connected 
with the receiver, as mnch air as possible is extracted from it, 
-and from the yam contained in it. The size is then introduced 
*into the receiver from another vessel by means of a pipe : in this 
pipe is inserted. a cock, which prevents the size from entering the 
Receiver before the air is extracted 5 and when thd air is extracted, 
the size is admitted by turning the cock. When the size is ad- 
mitted into the receiver, it enters into the yam, and impregnates 
it very rapidly. The size answers best when made thick, and 
. introduced into the receiver at, or nearly at, the boiling tem- 
^perature. The process may be facilitated by beating, the yam -to 
any degree of heat not exceeding that of boiling water. 

JiJthough the patentee gives a particular description of the 

process which he uses in sizing cotton yarn, he confines his in- 

^yention to the extraction of the air from a vessel containing the 

cotton yarn, and consequently from the yam itself, and applying 

the size to the yam while the air is so extracted, 

mi I I I I I ni l t i ii m J i i i u iu till -iJiii Jiiimi iiiJ.iLi ii -iiuiiyf" 

Mr. MAtmhAVV's Patent for an Improvement in the Proem of 

Dy^ingn Dated July 1805. 

This impro\>ement is merely another application of the same 
principle. upon which Mr. R.'s improved process for sizing cotton 
yarn is founded, and consists in the extraction of 'the air from a 
vessel cpntaining the substances to be dyed, and applying the 
dyeing inaterials to tliem in a liquid state, while the air is %o ex- 
tracted from them. 
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